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FOREWORD 

This document is submitted in accordance with the requirements 
for Technical Reports as specified by NASA Contract NAS8-29882. 
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1.0 SCOPE 

1.1 Purp~ - this report presents a description of the modal 
survey vibration test conducted on an 80 ton open hopper freight car. 
It also presents the test data and a post-test update of the modal 
survey test requirements document and procedure. Included in the text 
is a description of the test objective, test specimen configuration, 
test facilities, test methods, data acquisition/reduction operations, 
and a chronological test summary. . 

1.2 Summary - the modal survey vibration test was conducted during 
the f period extending from 17 October through 3 December 1974 at the 
Martin Marietta Corporation Structures test Facility in Denver, Colorado. 

An index to the data for the three test configurations is presented 
in tables I, II and III. these tables also summarize the test sequence. 
the data are presented in Appendix A, Band C and are arranged by in­
creasing modal frequencies. Appendix D and E contain a copy of the post­
test update of the modal survey test requirements document and test pro­
cedure. the test procedure contains photographs of actual measurement 
locations and the test historical log. 

The test data is currently being used for the refinement and veri­
fication of the freight car linear elastic model. 

2.0 APPLICABLE DOCUMEN'rS 

The following documents of exact issue shown, form a part of this 
document to the extent specified herein. this document shall govern 
where differences occur in presented material. 

P74-48338-1, "track-Train Dynamics Analysis and Test Program" 

tS-002-MS, "Tr,t::;ck/Train Dynamics, Test Requirements Document, 
Modal Survey," dated 31 January 1975 

,TP-002-MS, "track/train Dynamics, Test Procedure, Modal Survey," 
dated 31 January 1975 

LAB 1007302, "Track-Dynamic Analy8is GVS and transfer Function 
test," Test Fixture Drawings 

DSW247, Barry Controls Air Serva-Level Operations Manual 

1923-01000, Time Data Operations Manual 
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3.0 MODAL SURVEY TEST DESCRIPTION 

3.1 Test Objective - The objective of the frei.ght car modal survey 
test was to obtain modal test data for the refinement and verification of 
the freight car line~r elastic analytical model. 

3.2 ~p'ecimen/Test Configuration - The test specimen consisted of 
an L&N RR mode1M-042-l74 80 ton open hopper freight car with ASF-ll 
trucks. Details concerning the test article general arrangement can 
be found in Appendix D, Figure 1. The first test configuration was 
the empty freight car supported on a height sensing air suspension 
system which was located at each corner of the car. Shakers were di­
rectly coupled to the freight car through stinger assemblies. The 
second test configuration was the full car loaded with approximately 
162,000 lbs of coal. Shakers were coupled to the freight car through 
force multiplier assemblies at each of the four corners of the car. 
The third test configuration (system test) was the full car supported 
by the ASF-ll trucks. The wheel sets were positioned on steel plates 
with wheel chocks. Pins were used to disengage the friction shoe as­
semblies in each truck. These test configurations are depicted in 
Figures 1 through 4. 

3.3 Facilities Descrip.tion - The tests described in this document 
were conducted at the Martin Marietta Corporation Structures Laboratory 
located in Denver, Colorado. All the test equipment was in current 
calibration during testing. 

3.3.1 Test Configuration 1 - The test specimen was supported 
at four points by a Berry Controls air serva.-level system which auto­
matically compensates for changes from the static position. This com­
pensation is compatable with small amplitude shaker motion. Approxi­
mately 30 psi of air was required to raise the freight car 0.25 inches. 
Six 150 force pound Unholtz-Dickie shakers were used to vibrate the 
test specimen. 

3.3.2 Test Configuration-l - The freight car was filled with 
coal by a conveyor belt system. Approximately 100 psi of dry nitrogen 
,~as required to raise the loaded freight car 0.25 inches. Force multi­
plier assemblies were used with the shakers at the four corners of the 
car. Details of the 10:1 force multiplier can be found in Appendix E, 
Figure 7.5. 

3.3.3 Test Configuration 3 - ASF-ll trucks were 'used to sup­
port the freight car assembly during this series of tests. The freight 
car was positioned on the trucks one at a time with the use of two 50 
ton hydraulic jacks. 

3.3.4 Control System - A manual six channel control system 
was used for this test. Amplitude was individually selectable for each 
shaker system. Phase was individually selectable for each shaker system 
such that the shakers were either in phase or 1800 out of phase. The 
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sinusoidal drive signal was optionally selectable from an analog sweep 
oscillator used for course tuning, or from the synt:h~!i\z~r used with the 
Time Data digital computer. 

3.3.5 Data Acquisition/Reduction Sy,stem - The data for each 
mode was acquired and CO/QUAD calculations were made as the test pro­
gressed. Decay data was recorded real time on an oscillograph recorder 
and also on magnetic tape for future data reduction. nle CO/QUAD cal­
culations were made and either plotted or tabulated by the Time Data 
1923 digital computer. Experimental mode shape plots were obtained from 
the CDC computer. A block diagram of the shaker control, data acquisi­
tion and data reduction systems is presented in Appendix E, Figure ;.3. 
Photographs of these systems is also presented in Figures 5 through 8. 

3.4 Test Summary - In order to accomplish the stated objective, 
the test was conducted in accordance with the requirements specified 
in the test requirements document (TS-002-MS, Appendix D). The chrono­
logical sequence of the tests, along with run numbers, test description, 
test reference documents, concrol measurements, and data reference is 
presented in T~~les I through III. Test modifications were originated 
by the test control board and directed by the technical director. 

3.4.1 Test Procedure - The performance of each vibration 
test, identified by run numbers in Tables I through III, was imple­
mented by following the steps described in the test procedure (TP-
002-MS, Appendix E). The historical log of daily activities forms a 
part of the test procedure. 

3.4.2 Instrumentation Summary - A maximum of 56 measurements 
were recorded for a given mode. Information concerning measurement 
effectivity is represented by the CO/QUAD tabulations of each mode in 
Appendices A through C. Instrumentation locations are identified in 
Figure 7.2, Appendix E. Photographs of ~easurement locations are also 
presented in Appendix E, Figures 7.2a through 7.2h. 

3.4.3 Data Summary· All the test data for test configurations 
1 through 3 are presented in Appendices A, Band C, 'respectively. Quick 
look decay data, computer printout and magnetic tapes generated during 
this test are available and are being maintained in data retention files. 

3.4.4 Detailed Test Description - The following test descrip­
tions provide information concerning the performance of each major test 
sequence. 

3.4.4.1 Instrumentation Fre~ Eya1uation t" A pre-: 
test evaluation of the instrumentation used for this test was conducted 
to dete~ne frequency and phase response. The accelerometers were 
evaluated on a micro-gee air bearing vibration system from 0.5 Hz to 
50 Hz. All the accelerometers used (see Table 8.2, Appendix E) had 
good response characteristics between 2 Hz and 50 Hz. In addition, 
the strain gauge accelerometers, the U-D 75 0/21, and the Columbia 
302-2 accelerometers had good response characteristics down to 0.5 Hz. 
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3.4.4.2 Shaker Force Evaluation - A pre-test shaker 
system force evaluation was conducted to determine the maximum contin­
uousforce capability of the U-D shaker system. The shaker armature 
was mechanically grounded and tests were conducted between 0.5 Hz to 
50 Hz. Based on maximum allowable armature current the shaker system 
was capable of delivering in e.xcess of 125 lb-pk continuously. 

3.4.4.3 Force Multipl~valuation - A pre-test 
evaluation of the force multiplier system was conducted to determine 
feasibility of application, Based on the wide band sweep data acquired 
and waveform observations, it was determined that the force multiplier 
was adequate for use below 25 Hz and 60 lbs-pk force input. 

3.4.4.4 Modal Survey. Test Descriptio~ - All modes for 
~ach of the three subject te~t configurations were tuned using the same 
basic procedure. Wide band sweep data, narrow band sweep data, decay 
data, lissajous figures 4nd waveform data were reviewed prior to fine 
tuning ~ach mode. Fine tuning was accomplished by peaking the quadra­
ture (imaginary) component of the acceleration to input force ratio. 
The parameters which were varied in order to isolate the different 
modes were shaker location, shaker phasing and force distribution. 
Once each mode was tuned, CO/QUAD data was tabulated for each measure­
ment and final decays were r~corded on magnetic tape. 

3.4.£';.5 Roll Stop EvaluallQs - A series of wide band 
sweeps were conducted to evaluate the effect of having the freight car 
body:mechanically grounded a't the roll stops. Three condition:,; were 
evaluated. First, the car was placed on 0.5 inch steel plates located 
between the car and roll stops at 4 locations. This condition resulted 
in an unrealistic test case when the car shifted during pitch excitation 
and the bolster assembly made contact with the side frame friction shoes. 
Second, the steel plates were removed and wooden wedges were used between 
the car and the roll stop pads at 4 locations. Third, the wedges were 
removed along one side of the car which simulated a roll condition. A 
comparison of the data for conditions 2 and 3 with data from the con­
figuration 3 tests revealed no noticable difference. 

4.0 SUMMARY OF RESULTS 

The modal survey test of the 80 ton open hopper' freight car was 
successfully completed in accordance with the requirements specified 
in Appendix D. Included in the test data (Appendices A, B and C) for 
each. mode are the mode shape data, shaker force and phase distribution 
data, damping data and mode shape plots. A summary of the modal fre­
quencies, mode descriptions and the; damping data is included in Table 
IV. The detailed comparison of the data contained herein with the 
analytical results will be presf:t'ii.:ed in a subsequent report. 
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TABLE I TRACK/TRAIN MODAL SURVEY TEST SUNHARY - CONFIGURATION 1. CAR EMPrY 

TEET RUN TEST TEST RECORDED TEST TEST DATA 
SEQUENCE NO. DESCRIPTION REFERENCE; MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE REMARKS 

1) Force 1) IWB 1) Wide Band Sinewave 1) Per TD 1) AV17,AVIS,AV20, 1) 0.5 to 50 1) 10/17/74 1) Data Included In 1) Force Applied W/Hu1tip1ier; F3=20 
Multiplier through Slveep AV21,AV24,F3 & 10/18/74 Appendix A,Pages lb-pk @ 10 Hz; Force Multiplier 
Eva uation 5WB Gain = 5. 

2) 2) 6WB 2) 2) 2) AV17,AV20,AV21,F3 2) 2) 10/1S/74 2) A2-A25 2) Force Applied W/O Multiplier; F3= 
through 100 1b- pk @ 10 Hz; F3=150 1b-pk @ 
12 WB 20 Hz for Run 12 WB. 

3) 3) 13 WB 3) 3) 3) AV17 ,AV24,AV1S, 3) 3) 10/21/74 3) 3) Force Applied W/Nultiplier; F3=20 
ti,rough ALI,F3 Ib-pk @ 10 Hz; ALlS & ALI Were 
16 WB Located on the Multiplier Beam 

+ 
I~ith AL18 Opposite F3 and ALI , r Opposite AV17, 

4) 6.75 Hz 4) 1NB 4) Narrow Band Sinewave 4) Reqmts. Document 4) AV17, F3 4) 0.5 to 10 4) 4) Data Included In 4) Force Applied With 4 Shakers; Ref. 
Mode Sweep TS-002~HS • Appendix A Force F3=39,6 Ib-pk @ 10 Hz; VI, 

I 
Tes t Procedure Pages A39-A47 V5 = lS00 ¢, V3, V7 = 00 ¢. 
TP-002-NS 

5} 5) Decay 5) Sinewave Dwell & 5) 5) AV1,AVS,AV17,AV24 5) 6.35 5) 5) Quick Look Da ta 5) Slight Waveform Distortion, 
1 Decay Not Included 

6) 6) Dwell 6) Si'newave Dwell 6) 6) AV17, F3 6) 6,75 6) 6) 

1 
6) Force App lied Wi th 4 Sha kers; Ref. 

1 

1 
Force F3=79 .. 2 Ib-pk; Found Gain 
Error on AVl,AVS,AV17 & AV24. 
Vl,V5- 180o¢, V3,V7,- oo¢ 

7) 7) Dwell 7) 7) 7) 7) 7) 10/22/74 7) 7) Repeated Item 6; Found Additional 
1 Instrumentation Errors. . 

S) S) Dwell 8) S) S) AV1-AV24,AL1-AL1S, S) S) 10/23/74 S) Data Included In S) Repeated Item 6. .... 
~ 

1 Fl,F3,F5,F7 

~ 
Apr~n"-1x A . 

9) 9) Decay 9) Sinewave Dwell & 9) 9) AV1,AVS,AV17,AV24, 9) 9) 9) 9) Force & Phase In Accordance With 
2 Decay F3,OSC. Item 6. 

10) 3.45 Hz 10) 2 NB 10) Narrow Band Sinewave 10) 10) AVl,AVS,AV17,AV24, 10) 0.5 to 5 10) 10/23/74 10) Pages 10) Force Applied With 4 Shakers; Ref. 

I 

Mode through Sweep F3 

1 

A26-A3! Force F3=79.2 Ib-pk @ 5 Hz; VI, 

1 
5NB V7 = 00 ¢, V3, V5 = lSOO 16, 

11) 11) Dwell 11) Sinewave Dwell 11) 11) AVl,AVS,AV17,AV24, 11) 3.45 11) 11) 11) Force Applied With 4 Shakers; Ref. 
2 Fl,F3,F5,F7 Force FI=63.65 Ib-pk; VI, V7 = 00 

¢, V3, V5 = 1800 ¢. 

I 12) 29.57 Hz 12) 17 WB 12) Wide Band Sinewave 12) 12) AV12,AV9,AV16, 12) 10 to 50 12) 10/23/74 12) Pages 12) Force Applied With 5 Shakers; Ref. 
Mode through Sweep AL12, F4 10/24/74 A56-A72 Force F4=79.2 Ib-pk @ 20 liz & 

I 
26 WB Other Forces = 19.9 Ib-pk; VI, , V3, V5, V7 = 0° 16, V4 = 1BOo 16. 

13) 13) Dwell 13) Sinewave Dwell 13) 13) AV12, F4 13) 29.65 13) 10/24/74 13) Quick Look Data 13) Force Applied With 5 Shakers; Ref. 
3 Not Included Force F4=79,2 Ib-pk; VI, V3, V5, 

1 1 
V7 = 00 ¢, V4 = IS00 ¢. 

14) 14) Decay 14) Sinewave Dwell & 14) 14) AV9,AV12,AVl3, 14) 29.65,29.53, 14) 14) 14) Ninimum Beating @ 29.57 Hz, 
3 Decay AV16 29,57 

15) 15) Dwell 15) Sinewave Dwell 15) 15) AV1-AV24,AL1-AL1B, 15) 29.57 15) 15) Da ta Included In 15) Force and Phase Parameters Same , 3 Fl,F3,F4,F5,F7 Appendix A as Item 13. 
--

·1 

i 1 
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TEST RUN TEST 
SEQUENCE NO. DESCRIPTION 

16) 29.57 Hz 16) Decay 16) Sinewave Dwell & 
Mode 4 Decay 

11) 17.64 Hz 17) 27 WB 17) Wide Band Sinewave 
Mode Sweep 

IS) IS) Decay IS) Sinewave Dwell & 
5 Decay 

19) 19) nw."U 19) Sinewave DweU 
4 

20) 20) Decay 20) Sinewave Dwell & 
. ~ 

6 Decay 

NOTE: ITEMS 2&4 (6.75 HZ }IODE) THROUGH 20 WERE 
ACCOMPLISHED USING THE SHAKERS DIRECTLY 
COUPLED TO THE TEST SPECIMEN. 

,-" ,,~~'~'-:,,:,.~-~~~~,~' "L 

Cl 
TABLE I TRACK/TRAIN MODAL SURVEY TEST SUMMARY- CONFIGURATION 1. CAR EMPIY(CONTINUED) 

TEST RECORDED TEST TEST DATA 
REFERENCE MEASUREMENTS FREQUENCY (HZ) DATE REFERENCE 

16) Reqmts. Document 16) AV9,AV12,AV13, 16) 29.57 16) 10/24/74 16) Data Included In 
TS-002-MS , AV16,F4,OSC. Appendix A 
Test Procedure Pages 
TP-002-MS A56-A72 

17) 17) AVl, F8 17) 10 to 50 17) P) Pages 
A48-A55 

IS) IS) AV1,AVS,AV17,AV24, 18) 17.6 18) 18) Quick Look Data 
AL12 Not Included 

19) 19) AV1-AV24,ALl,-ALlS, 19) 17 .64 19) 19) Data Included In 
Fl,F3,F5,F7,FS,F9 

1 
Appendix A 

l 20) 20) AVl,AVS,AV17,AV24, 20) 20) 20) 
AL12,F8,OSC. 

- '-- ---- -

~- '-~ ---:..': ... :=.-~ 

o 
REMARKS 

16) Force and Phase Parameters Same 
as Item 13. 

17) Force Applied With 6 Shakers; Ref. 
Force F8=F9=39.9 lb-pk @ 10 Hz & 
Other ForceS = 19.9 Ib-pk; VI, 
V7, V9 = 00 ~> V3, V5, V8 = 1800 0 

IS) No Apparent Beating. 

19) Force Applied With 6 Shakers, Ref. 

20) 

Force FS=39.6 1b-pk, Vl& V7, V9 = 
00 ~, V3, V5, VS = 180 0. 

~ 

. .... 
\n . 

- "'III! 
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rEST 
SEQUENCE 

1) 6.3 Hz 
'Mode 

2) 

3) 

4) . 

S) 

6) 3.3 liz 
Mode 

7) ~ 
8) 8.85 Hz 

Mode 

1 
9) 

)0) 

11) Decays 

12) 13.6 Hz 
Mod .. 

i3) 

1 14) 

IS) 2.15 Hz 
Mode 

RUN 
NO. 

1) 6NB 

2) Dwell 1 

3) 28WB 
through 
300 

4) 7NB 

S) -Dwell 1 

6) 8 NB 
through 
llNB 

7) Dwell 2 

8) l2NB & 
l3NB 

9) Dwell 3 

10) Decay 
7,8 

11) Decay 
9-12 

12) 31WB 

13) Dwell 4 

14) Decay 
13, 14 

IS) 32WB 

-----_. __ . -_._-; 

o 

--... ------~-~--;::~-".-.-.'-" ~--#~ ... -~~~ _.-

r 

TABLE II TRACK/Tl AU! MlDAL SURVEY TEST iUMMARY - CONFIGllI 
TEST TEST RECORDED TEST 
DESCRIPTION REFERENCE MEASUREMENTS FREQUENCY (HZ) 

I} Narrow Band Sinewave 1) Reqmts. Document 1) AVl7,F3 1) 0.5 to 15 
Sweep TS-002-MS , Test 

Procedure 
TP-002-MS 

2) Sinewave-Dwell 2) 2) AV1-AV24,ALI-AL18, 2) 6.75 
Fl,F3,F5,F7 

3) Wide Band Sinewave 3) 3) AVl,AV12,F8 3) 5 To 50 
Sweep 

I 

4) Narrow BanJ Sinewave 4) 4) AV17, F3 4) 2 To 10 
Sweep 

5) Sinewave Dwell 5) S) AVl-AV24,ALl-AL18, 5) 6.3 
Fl,F3,F5,F7 

6) Narrow Baud Sinewave 6) 6) AVl, AV8, AV17, 6) 1 To 10 
Sweep AV24, F3 

7) Sinewave Dwell 7) 7) AV1,AV8,AV17,AV24, 7) 3.3 
Fl,F3,F5,F7 

8) Narrow Band Sinewave 8) 8) AVl,ALl,F8 8) S To 20 
Sweep 

9) Sinewave Dwell 9) 9) AVI-AV24,ALI-AL18, 9) 8.85 
Fl,F3,FS,F7,F8,F9 

10) Sinewave Dwell & 10) 10) ALl,AVl,AV8,AVI7, 10) 8.85 
Decay AV24,F8,OSC 

11) 11) 11) ALl,AVl,AV8,AV17, 11) 3.3, 6.3 
AV24,F3 OSC. , 

12) Wide Band Sinewave 12) r2) AV17,F3 12) 1 To 50 
Sweep 

13) Sinewave Dwell 13) 13) AV1-AV24,AL1-AL18, 13) 13.6 
Fl,F3,F5,F7 

14) Sinewave Dwell & 14) 14) ALI,AVI,AV8,AVl7, 14) 13.6 
Decay AV24,F3, OSC. 

15) Wide Band Sinewave IS) IS) AV12,F3 IS) 1 To 50 
-Sweep 

. -
--- - "- -------_.- -- ------ -

"<. 

Ll 
. --'---~--.~---~---~-., .. --.--.-.-.-~-.-----.~ 

, 
or 

-~--\~ 

" , -, 

ATION 2 CAR FIn.L 
TEST DATA 
DATE REFERENCE 

1) 11/4/74 1) Data Included In 

I Appendfx B, Pages 
B20-B40 

! 

2) 2) 

3) 3) 

4) 11/7/74 4) 

5) 5) 

6) 6) Pages B13-B19 

7) 7) 

8) 8) Pages 
B4l-B49 

9) 11/8/74 9) 

10) 10) 

11) ll) 

12) 12) Pages B65-B72 

13) 13) 

14) 14) 

15) 11/11/74 15) Pages B2-B12 

~ ~-'-----~~-- ,-

REMARKS 

1) Force Applied With 4 Shakers; Ref. 
Force F3 And Others = 100 lb-pk 
@ 10 Hz; VI, V5=00~ , V3, V7 = 1800~ 

; Shakers Coupled Directly To Test 
Specimen. 

l 2) 

3) Forces Applied With 6 Shakers; Ref. 
Force F8 and pthers = 100 Ib-pk @ 
10 Hz; VI, V7, V9 = Oo~, V3, V5, V8 
= l800~ For 28&29 WB; Vl,V3,V5,V7= 
0° ~, V8, V9 = l800~ For 30 WB; 
Shakers Coupled Directly To Test 
Specimen. 

4) Forces Applied Coupled Through 
Multipliers lvith 4 Shakers; Ref. 
Force F3 And Others = 28.3 lb-pk @ 
10 Hz; VI, V5 = Oo~, V3, V7 = 
180° 1> . 

5) Force Applied With 4 Shakers; Ref. 
Force F3 = 10.3 lb-pk; VI, VS = 
Oo~ , V3, V7 = l80o~ • 

6) Forces Applied With 4 Shakers; Ref. 
Force F3 And Others = 28.3 lb-pk @ 
10 Hz; VI, V7=0°1>, V3, VS = 180°1> • 

7) Ref. Force F3=15.6 lb-pk; Vl,V7 = 
Oo~, V3, V5 = 180o~ . 

8) Forces Applied With 6 Shakers; Ref. 
Force F8 And Others = 28.3 lb-pk @ 
10 Hz; Vl,V7,V9 = oo~, V3,V5, V8= 
~~~. ~ 

9) Force Ref. F8=29.7 Ib-pk, Vl,V7, 
'f' 

V9 = 0°</> , V3, V5, V8 = 180o~ • 

10) + 
11) Force Distribution And Phase In 

Accordance With Items 7 and 5 
Respectively 

12) Force Applied l~ith 4 Shakers; Ref. 
Force F3=28.3 1b-pk = Fl @ 10 Hz; 

{ VI, V7=Oo~.V3, V5=180°"" • 
; 13) Force Ref F3=11.0 Ib-pk; Vl, V7 = 
;; 0°"", V3, V5 = 180°1>. 

14) + 
15) Force Applied With 4 Shakers; Ref. 

Force F3 And Others = 28.3 lb-pk @ 
10 Hz; VI, V3, V5, V7 = 0°"" • 

o 

l' -----. 

1 

1 
-~ 
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TABLE II (Continued) TRACK/TRAIN MODAL SURVEY TEST SUMMARY-CO~IGURATION 2, CAR FULL 

TEST RUN TEST TEST 
SEQUENCE NO. DESCRIPrION REFERENCE 

16) 2.15 Hz 16) 14NB 16) Narrow Band 16)Reqmts.Document 

Mal 
Through Sinewave Sweep TS-OOZ-MS, Test 
18NB Procedure TP-OOZ-MS 

17) 17) Dwell 5 17) Sinewave Dwell 17) 

IS) 11.9 & 18) 19NB 18) Narrow Band Sine- IS) 
12.3 Hz wave Sweep 
Mode 

19) 19) Dwell 6 19) Slnewave Dwell 19) 

• 
20) 14.55 & 20) bwell 7 20) 20) 

14.75 Hz 
MOde 

21) 20.2 Hz 21) 33WB 21) Wide Band Sine~ave 21) 
Hode Sweep 

1 l 22) 22) 34WB 22} 22) 

23) 23) Dwell 8 23) Sinewa,e Dwell- 23) 

24) 17.1 Hz 24) Dwell 9 24) 24) 
Mode I 

25) Decays 25) Decay 25) Sinewave Dwell & 25) 

+ 
15-28 Decay 

, 

NOTE: Force Nu1tipliers With A Gain of 10 Were Used \~ith Shakers 
VI, V3, V5 & V7 For Item 4 Through 25. 

RECORDED TEST TEST lJATA 
MEASUREMENTS FREQUENCY (HZ) lJATE REFERENCE 

16) AV17 ,AV1,AVS,AV24 16) 0.5 To 5 16) 11/ 1l/74 16) Data Included 
AV1Z,F3 In APrndiX B 

Pages 
17) AV1,AVS,AV12,AV17 17) 2.15 17) 17) B2-B12 

AV24,Fl,F3,F5,F7 

18) AVI2,F4 18) 5 To 20 18) 18) Pages B50-Bb4 

19) AVI-AV24,ALI-AL18, 19) 11.9,12.3, 19) 19) 
1'1, ,-jol'~ ,F4A,FS ,1'7 12.4 

20) 20) 14.55,14.75 20) 11/12/74 20) Pages B73-B8S 

21) AV9, 1'3 21) 5 To 50 21) 21) Pages B93-B102 

22) 1 22) 

1 
22) 22) 

23) AVI-AV24,AL1-AL1B, 23) 20.2 23) 23) 
F1,F3,F5,F7 

24) 

• 24) 17.1 24) 24) Pages B86-B92 

25) AVl,AV8,AV9,AV12, 25) 17 .1,2G.2, 25) 25) 
AV17, F3,F4,OSC. 2.L5,14.75, 

14.55,12.3,11.9 1 1 
- --_ ... _-

REMARKS 

~i 
~ 

16) Force Ref. F3 And Others = 2S.3 Ib-
pk@ 10 Hz; V1,V3,V5,V7 = 0 0 +. 

17) Force Ref. 1'3 = 14.1 1b-pk; Vl,V3, 
V5,V7 = 0"4> . 

18) Force Applied With 6 Shakers; Ref. 
Force F4 = 100 1b-pl< = F4A, Others = 
28.3 Ib-pk @ 10 Hz; V,V3,V5,V7 = 
Oo.p, V4, V4A = 180" 4> • 

19) Force Ref 1'4 = 100 1b-pk for 11.9 
Hz Mode & 49.5 1b-pk For 12.3 and 
12.4 Hz Modes; V1,V3,V5,V7 = 0 0 + 
V4, V4A = 1800 

20) Force Ref. 1'4=100 1b-pk For 14.55 
Hz Mode & 49.5 1b-pk For 14.75 Hz 
Node; '11, V3, V5, V7 = 0 0 if>, V4, V4A '" 
1!30°.p • 

21) Force Applied With 4 Shakers; Ref. 
Force F3 And Others = 49.5 1b-pk , 
@ 10Hz; VI, V3, V5, V7 '" 0 0 4> • ... 

-;" 
- 22) Force Applied IH th!4 Shakers; Ref. 

Force F3 Aad Others", 62.2 1b-pk @ 
10 Hz; V1,1'3 '" 0" if>, V5, V7 '" 1800 + . 

23) Force Ref. F3 = 9.5 l~-pk; Vl,V3 '" 
0 0 if> , V5, V7 = 1800 if> • 

24) Force Ref. F3=12.5 1b-pk; Vl,V3 '" 
00 if>, V5, V7 '" 1800 if> • 

25) Force Distribution And Phase In-
Accordance With Items 24, 23, 17, 
20 & 19 Respectively. 
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TEST RUN TEST 
SEQUENCE NO. DESCRIPTION 

1) 6.31 HZ 1) 35 WB 1) Wide Band Sine'\vBve 
Harle through Sweep 

1 
38 WB 

2) 2) Dwell 1 2) Sinewave Dwell 

3) 2.126 Hz 3) 391m 3) Wide Band Sinew ave 
Hade throu!Sl> Sweep 

1 
41 WB ' 

I 

4) 4) Dwell 1 4) Sinewave Dwell 

5) 2.85 Hz 5) Dwell 2 5) 
Mode 

6) 12.79 Hz 6) Dwell 3 6) 
Mode 

7) 14.96 Hz 7) Dwell 4 7) 
MDde 

8) 17<9 Hz 8) Dwell 5 8) 
Mede 

9) 19.5 Hz 9) Dwell 6 9) 
Mode r 

10) ~ 10)De~ay 10) Sinewave Dwell & 
29,30 Decay 

11) Decays 11) Decay 11) 
31-40 , 

12) 3.15 Hz 12) 42 WB & 12) Wide Band Sinewave 
Mode 43 WB Sweep 

13) 13)Dwell 7 13) Sin~wave Dwell 

14) 14) Decay 14) Sinewave Dwell & 
41,42 Decay 

15) 6.3 Hz 15)Dwell 8 15) Sinewnve Dwell 
Mode 

---- - ---------

TABLE III TRACK/TRAIN MODAL SURVEY TEST Sm·IHARY - CONFIGURATION 3. SYSTEM TEST 

TEST RECORD TEST TEST DATA 
REFERENCE }IEA SUREtIENTS FREQUENCY (HZ) DATE REFERENCE 

1) Reqmts~ Document 1) AV9,AV12,F3 1) 2 to 50 1) n/15/74 1) Data Included In 
TS-002-MS, Appendix C 
Test Procedure pageSIC45-C51 
TP-002-MS 

2) 2) AVI-AV2",ALI-AL19, 2, 6.31 2) 2) 
Fl,F3,F5,i'7 , 

3) 3) AVl2,AV9,F3 3) 1 to 50 3) 11/21/74 3) Pages C2·C15 
n/22/74 

4) 4) AV1-AV32,AL1-AL18, 4) 2.126 4) 11/22/74 4) 
F1,F3,F5,F7 

5) 5) 5) 2.85 5) 5) Pages C16-C22 

6) 6) AV1-AV32,AL1-AL18, 6) 12.79 6) 6) Pages C66-C72 
F1,F3,F4,F4A,F5,F7 

7) 7) AV1-AV32,AL1-AL18, 7) 14.96 7) 7) Pages C87-C93 
F1,F3,F4,F5,F7 

8) 8) AV1-AV32,AL1-AL18, 8) 17.9 8) n/25/74 8) Pages C101-C107 
Fl,F3 ,~5,F7 

9) 
9) .~ 9) 19.5 9) 9) Pages Cll5-C121 

10) 10) AV1,AV8,AV9,AV12, 10) 19.5 10) 10) 
AV17,AV24,F3,OSC. 

11) 11) 11) 17.9,14.96, 11) 11) 
12.79,2.85, , 2.126 

12) 12) AV17, F3 12) 0.5 to 50 12) 12) Pages C23-C31 

13) 13) AV1-AV32 ,AL1-ALI8, 13) 3.15 13) 13) 
Fl,F3,F5,F7 

14) 14) AVl,AVB,AV17,AV24 14) 3.15 14) 14) 
F3, OSC. , 

15) 15) AVl-AV32,AL1-AL18, 15) 6.16,6.3 15) 11126/74 13) Pages C32-C44 
Fl,F3,F5,F7 

~ • - --- ----

REMARKS 

1) Force applied with 4 shakers; Ref. 
force F3 and others = 28.3 1b-pk @ 
10 Hz; Vl,V3,Y5,V7=Oc.pfor 35 & 3e 
WB; Vl,V3=000, V5,V7=18000 for 3S 
& 3) 1m; Truck Friction Shoes en-
gaged. 

2) Force ref. F3 = 19 Ib-pk. 

3) Force applied with 4 shakers; Ref. 
force F3 and others = 28.3 Ib-pk @ 
10 Hz; V1,V3,V5,V7=000 for 39 & 40 
1m; Vl,V3=000, V5,V7=18000 for 41 
liB; truck friction shoes disen-
gaged. 

4) Force ref. F3 = 1.6 Ib-pk; VI,V3, 
V5,V7 = 00 0. 

5) Force ref. F3 = 1.4 Ib-pk; Vl,V3= 
Oo~, V5,V7 = 18000. 

6) Force ref. F3 = 13.6 1b-pk; VI, 
. .... 

V3,V5,V7 = 0°0, V4,V4A = 180°11. 'f 

7) Force ref. F3 - 28.3 Ib-pk; VI, 
V3,V5,V7 ~ 000, V4 = 1800~. 

8) Force ref. F3 - 8.9 Ib-pk; V1,V3= 
00 0, V5,V7 = 180°0. 

9) Force ref. F3 - 8.9 1b-pk; V1,V3-
0°0, V5,V7=18000. 

10) ~ 
11) F~rce distribution and Phase in 

accordance with Items 3 through 8, 
respectively. 

lZ) Force applied with 4 shakers; ref. 
force F3 and others = 28.3 1b-pk @ 
10 Hz; V1,V7=O°0, V3,V5=180oll for 
42 1m; V1,V5=000, V3,V7=1800 0 for 
431m. 

13) Force ref. F3 = 8.5 1b-pk; VI, 
V7=000, V3,V5=18000. 

14) ~ 
15) Force ref. F3=3 1b-pk for 6.16 Hz 

mode and 13.6 1b-pk for 6.3 Hz 
mode; V1,V5=000, V3,V7=18000; F3 
distorted for 6.16 Hz mode 
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TEST RUN 
SEQUENCE NO. 

16) 6.3 Hz 16) Decay 
Node 43-46 

17) 14.4S Hz 17) Dwell 9 

<0, T IS) Decay 
47,48 

19) 9.0 Hz 19) Dwell 
Hode 10 

20) ~ 20) Decay 
49,50 

21) lS.7 Hz 21) Dr;,ell 
Mode 11 

22) ~ 22) Decay 
51,52 

23) 12.56 Hz 23) Dwell 
Mode 12 

24) ~ 24) Decay 
53,54 

25) 13.0 Hz 25) Dwell 
Mode 13 

26) ~ 26) Decay 
55,56 

27) 16.44 Hz 27,) Dwell 
Hode 14 

28) ~ 2S) Decay 
57,5S 

~9) 20.4 Hz 29) Dwell 
Node 15" 

30) ~ 130) Decay 
59,60 

31) Blocked ~1) 44 'WB 
Roll Stop through 
Evaluatiot 48 WE 

___ J 
I 

1 

~ 

TABLi> IIJtontinued) 

TEST TEST RECORD TEST 
DESCRIPTION REFERENCE MEASURENENTS FREQUENCY (HZ) 

16) Sinewave Dwell & 16) Reqrnts. Document 16) AV1,AV8,AV17,AV24, 16) 6.3, 6.16 
Decay TS-002-HS, ALl,F3,DSC. 

Tes t Procedure 
TP-002-NS 

17) Sinewave Dwell 17) 17) AVI-AV32,AL1-AL18, 17) 14.4S 
F1,F3,F5,F7 

IS) Sinewave Dwell & IS) IS) AVl,AVS,AV17,AV24, 18) 14.48 
Decay AL9,F3,DSC. ALI 

19) Sinewave Dwell 19) 19) AV1-AV32,ALI-AL1S, 19) 9.0 
P1,F3,F5,F7 

20) Sinewave Dwell & 20) 20) ~Vl,AVS,AV17,AV24, 20) 9.0 
Decay AL1,ALS,F3,DSC. 

21) Sinet<ave Dwell 21) 21) AV1-AV32,AL1-AL1S 21) lS.7 
F1,F3,F5,F7 

22) Sinewave Dwell & 22) 22) AV1,AVS,AV17,AV24, 22) lS.7 
Decay AL4,AL16,F3,DSC. 

23) Sinewave Dwell 23) 23) AV1-AV32,ALl-AI:lS 23) 12.56 
F3, F7 

24) Sinewave Dwell & 24) 24) AVl,AVS,AV17,AV24, 2l,) 12.56 
Decay AL1,AL16,F3,OSC. 

25) Sinewave Dwell 25) 25) AV1-AV32,AL1-AL1S, 25) 13 
Fl, F5 

26) Sinewave Dwell & 26) 26) AVl,AVS,AVl7,AV24, 26) 13 
Decay AL1,ALI6,Fl,OSC. 

27) Sinewave Dwell 27) 27) AVI-AV32,ALl-ALlS 27) 16.44 
Fl,F3,F5,F7 

2S) Sinewave Dwell & 2S) 2S) AV1,AVS,AV17,AV24, '2S) 16.44 
Decay ALl,AL16,F3,DSC. 

29) Sinewave Dwell 29) 29) AVI-AV32,AL1-ALlS 29) 10.4 
Fl,F3,F5,F7 

30) Sinewave Dwell & 30) 30) AV1,AVS,AVl7,AV24, 30) 20.4 
Decay , ALB,AL12,F3,OSC. 

31) Wide Band Sine,,"ve 31) Per TD 31) AV12,AV9,A~,7,F3 31) 1 to 50 
Sweep 

• r • • 

TEST 
DA'rE 

16) 11/26174 

17) 

Hi) 

It 

19) 11/27/74 

20) 

21) 

22) 

23) 

24) 

25) 

26) 

27) 

28) 

29) 

30) 
~ 

31) 12/2/74 

j 

T~' . . .... ", 

DATA 
REFERENCE 

16) Pages C32-C4I. 
DaLa Incluaed In 
Appendix C 

17) Pages CSO-CS6 

18) 

19) Pages C52-C5S 

20) 

21) Pages C10S-C1l4 

22) 

23) Pages C59-C65 

24) 

25) P"ges C73-C79 

26) 

27) Pages C94-ClOO 

28) 

-
29) Pageo C122-C128 

30) 

31) Pages C129-C136 

, 

t:..-; ., 
• ::JII:tC:m 'P< ,'(1 

o I -
REW,RKS 

16) Force ref. F3=3 1b-pk for 6.16 Hz 
mode ar.d 13.6 1b-pk for 6.3 Hz 
mode; V1,V5=ooll, V3,V7=lSOofl; F3 
dis torted for 6 .16 1~ mode. 

17) Force ref. F3=11.2 1b-pk; V1,V7= 

,0,. V'. V""'!: " 
18) 

19) Force ref. F3=17.S Ib-pk; VI, V7" 
0011, V3,V5=lS00. 

20) ~ 
21) ForGe ref. F3=3. S 1b- pk; VJ, V7= 

00 11, V3,V5=lS001l. 

22) ~ 
23) Force ref. F3=16.1 1b-pk; V3,V7= 

Oo~. 

24) • ~ ~ 
25) Force ref. F3=15.4 1b-pk; Vl,F5= 

Oo~. 

! 26) 

27) Force ref. F3=14.7 1b-pk; Vl,V5= 
Oo~, V3,V7=lS0oll. 

28) ~ 
29) Force ref. F3=3.2 Ib-pk; Vl,V5= 

Oo~, V3,V7=lS00~. 

30) ~ 
31) Force applied with 4 shakers; ref. 

force F3 & others=2S.3 Ib-pk@ 10 
Hz. Steel blocks were inserted be-
tweer, the roll stop rollers & the 
car for this test series; Vl,V3. 
V5,V7=00~ for run 44 WB; Vl,V3=O°' 
V5,V7=lS001l for run 45 and 48 WB; 
Vl,V7=Oo~, V3,V5=1S00~ for run 46 
WB; V1,V5=00~, V3,V7=1800, for TUn 

47 WE. 
~ ----------

.. ;-:':::::"-:;;-;;:;:;;7 ;iof:k t'2iiir4rk"ifb-::!t*Wtfrb"r')f*''''i·rti¥tt:JMfthif':£~tMHiM''i::t*e'ri",$ .. Of.· ... '~_~~dk~~:-<.!~"'O."O/~~~""'~, __ ~,_, __ ~~~..:.illiJIio.I.o:.;,..;~~'"" ... ~j,~·.· ~.~, ......... "!.~ __ At.''''''"''_~;_--....: .. ..I~. __ ....IlL ••.. ,'''~_. ~~_= ~ 



~~_""'''''*M'' ~""""""".h2"r,-._.,,~~~"'-~r::::""::":~~_·~·", 

!. 

-:['7-:--'''-' S"1\",_~~ __ ~.:~'" .~\-rc-

• . 
.~ .. -:~~- ~~~-. ~.: ~ ~ -.~- ..,.. 

-::.8,01 11._.' I!l! _'J •• 1111111111. Dillin rnn n '95' r I 7; I I'J 119 7111 r I; p nrc au . $ '_: 'm 4 

I 

f 

I 

~ 
U 

TABLE II~ontinued) 

TEST UN TEST TEST RECORD TEST 
SEQUENCE O. IoESCRUTION REFERENCE MEASUREMENTS FREQUENCY (iIZ) 

32) Blocked 2) 49 liB 32) Wide Band Sinewave 32) Per TD 32) AV12,AV9,AV17,F3 32) 1 to 50 
Roll Stop through Sweep I Evaluatio" 56 WJl 

1 I , 

~ 
f 

J~ ___ I • ------

NOTE: Force multipliers with a gain of 10 were used with shakers 
VI·, V3, V5 and V7. . 

o o 

TEST DATA 
DATE REFERENCE 

32) 12/3/74 32) Pages C137-C148 
Ds ta l:ncluded 
In App ndix C 

L.. 

REMARKS 

32) Force applied with 4 shakers; 
ref. force F3 & othcrs=28.3 lb-
pk @ 10 Hz. Wooden blocks were 
wedged between the car and roll 
stop pads. Wedges were removed 
~long one side for runs 53-56 
WE; Vl,V3,V5,V7=O°~ for runs 49 
& 56 WE; Vl,V3=Oo0, V5,V7=IBOo0 
for runs 50 & 55 WE; Vl,V7=o°0, 
V3,V5=lBoo0 for runs 51 & 54 WE; 
V1,V5,=Oo0, V3,V7=18000 for runs 
52 and 53 WE • 
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TABLE IV. MODE FREQUENCY/DAMPING SUMMARY 

j I, 
;\ Damping Data , 
~: Freq. '7. of Page . 1 (Hz) Mode Description Critical No • 
.:' 

'~ CONFIGURATION 1 - CAR E~1PTY i' , .. 
3.45 Rigid Body Suspension, Roll Mode 29 A26 

1 '1 I 6.75 1st Torsional Mode 11 A39 

L. 17.64 2nd Torsional. Mode 0.34 A48 
f 
:; . 

f: ' 29.57 1st Vertical Bending Mode 0.61 A56 

'. CONFIGURATION 2 - CAR FULL ~ 
$ 
l 

2.15 Rigid Body Suspension, Vertica 1 Mode 24 B2 1 , 
3.3 Rigid Body Suspension, Roll Moae 15 B13 , 

; , 
6.3 1st Torsional Mode 11 B20 

t 8.85 2nd Torsional Mode 2.1 B41 
11.9,12.3 1st Vertical Bending Mode 2.4,2.0 B50 i 

i: 13.6 3rd Torsional Mode 2.2 B56 .\ 

~ 14.55,14.75 1st Vertical Bending Mode 5.5,5.5 B73 
; 
1 

0 17.1 2nd Vertical Bending Mode 2.0 B86 
J 

~ 20.2 2nd Vertical Bending Mode 11 B93 
fi 

CONFIGURATION 3 - SYSTEM TEST ~ : 
i 
I 

t 2.126 Rigid Body Suspension, Vertical Mode 2.4 C2 f 

2.85 Rigid Body Suspension, Pitch Mode 3.1 C16 
3.15 Rigid Body Suspension, Roll Mode 2.0 C23 
6.3 1st Torsional Mode 3.7 C32 
6.31 Vertical Suspension Mode/W Friction Pads C45 

I, 9.0 2nd Torsional loS C52 
12.56 Vertical Bending 2.S C59 
12.79 1st Vertical Bending Mode 2.S C66 
13.0 Vertical Bending 2.2 C73 
14.48 3rd Torsional Mode 2.S CSO , 
14.96 1st Vertical Bending Mode 2.8 CS7 

i 
" 

16.44 Torsional Mode 2.3 C94 
:'. 
r'l 

17.9 2nd Verti~a1 Bending Mode 3.7 C101 ~ 

I: ' 18.7 Torsional Mode 7.3 CIOS 
~: 19.5 2n~ Vertical Bending Mode 5.5 C1l5 
Ii 20.4 Torsional Mode 2.2 C122 
\ 
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· 45 HZ MODE 

AS. 
CO QUAD o S. 

/11 -0 . 6E-0 - 2. 3 0 
va 1. 9E- 0 - 1 8 04 

AV17 o -04 1.8E-0 
AV24 - 0 . 2E- 04 2 ,4E-OJL 
F3 -1,18 5.886E-02 
F5 , -1 163 7. 99E- 02 
F7 1.171 5.712E-02 

• 

* Tunim~ Measurements - AV1 . Fl - 63 . 65 1b-pk 



.. 

-> 
w 
>­
w 

EXPERt TA MODE 5 A 
• CENTER Or EY S OCATI ON 

x 2.0 000000E+02 
Y =-2 .00000000E 03 
Z 1.50000000E+02 

RUN NO. :: 0 THOI 

A 5 

.EMPTY T ST CAR 
V I ~ 01 T l OCAT 

X .. 2.0 OOOOOOE 
Y :: O. 
Z '" O. 

DATE :: 0 0 74 

L CTEO MOO L 
Oll A GLE = 

CO E A GL :: 
EY TO .. 

180 .0 G 
20.0J G 

. 0 IN 
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PERI TAL OOE SH PES. MP T 
T R or E S LOCATIO 

.. 2 . 0~000000E 02 
Y ::a O. 
Z - 2 . 00000000E +03 

. .. ORTHOI 

A36 

------

-----

1--._. -

'--. 

TES C R o t1 L 
VI E 01 OCA .. 180 . 0OCG 

X .. 2 .0 000000 • 20.00EG 
y • O. .. . 0 1 
Z : O. 

0 E .. 060 74 
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OF (YES LOCAT ION VIEW POI T OCATI ON 

~ J . 20000000E 0 X .. 2.03000000E 02 
Y .. O. Y .. O. 
Z = 7 . 00000000E+OI Z • o. 

J CRTHOI DATE .. 060£7'+ 

L 
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0 . 0 G 
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CE nER ~ EY S lOCAT I 

X • 1.50000000E 03 
Y --1.00000000 +02 
Z • 2.00000000 02 

RUN NO. - 0 THOI 

r--
-

-r- :::::;".. 
I:::::-:-. """" -- -..... -..,.",. - -t--~ 

---~ b~'~~ 

EST CAR LEcr 0 
VI OINT OCATIO 
X • 2.03000000E+02 
Y • O. 

1111 O. 
o TE • 0 7'i 

ROLL ANGLE :or I eo . OOCG 
CO E GL~ ~ 20.00 G 
EY TO E E· .0 1 
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AV11 3 
V2 

A 3 
4 

AVS 

AV7 
AVS 
AV9 

VlO 
AVll 
AV12 

Vl3 
AV14 
AVlS 
AV16 

*AVl7 
AVl8 
AVl9 
AV20 
AV21 
AV22 
AV 3 

* 

co 

1.4£-04 
-0. 
-0.2 
- 0.1 
0 .0 
0.3 
0.4 

-1.8 
-0.5 
-0.2 

-0 

.. 0.2 
-0.3 
-0.3 
-2.0 
0.6 
0.3 
0 . 3 
0 . 1 

-0. 
0.1 
o 7 

- .04 
-1.007 
0.9868 

7.9E-04 

.0 

.1 
5.8 

-7 .7 . 
-0.9 
0.7 
0.3 
0.0 
O. 
0.7 
1. 
1.2 
6.7 
6.1 
3.4 
1.0 

- .5 
- .4 
- 6.5 

.7 
6 . 116E-02 
6.418£-02 

.201E-02 

AL11 3 

AL5 

o 

0.OE-04 
0.0 
O. 
0.0 
0 .0 
0.2 

.. 1).1. 

.. 0.1 

.. 0.7 
- .2 
-1.0 
-0.3 
-0.2 
0.1 
0.2 
0.2 

.. 0.1 
0.0 

I). 

2.7E-04 
.1 

1.0 
0.0 

-0.1 
-0.7 
-2.2 
r2.4 
-8.5 
-9.2 
-5.8 
-1.3 
1. 
6.6 
9.6 
9.1 
0.7 

.. 0.1 
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A44 

PERI SHAPES, MPTY T ST C R • MO 6.75 z 
ce: TE 0 Y 5 LOCATIO VI EW POI T L AT I • 180.0 G :: 2.03000000E 02 X • 2.03000000 +02 20.00 G 

Y --2. 00000000E+03 y • O. - .0 IN Z :: 1.50000000E+02 Z • O. 
RUN NO . :: ORTHOI DATE,. a 7'i 
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:-- V 

~ "7 

EXP RI ME TAL SHAPES.£ TV TEST CA • .3. 
CE ER Of' V S LOCAT CH VI EW PO) T LOCATION 

X • 2 . 03000000E 02 X ~ 2.03000000E 02 
y ,. o. V .. O. 
Z - 2 . 00000000E+03 Z • O. 

Rl...N NO . :I ORTHO I OA TE ,. 0l:3(lE '7\4 

DE ( I ) 6 • 75HZ 
ROLL A GL .. 1 0.0 G 
CO E GLE = 20. 00(0 
E E TO EYE = 3 . 0 IN 

l 



w -> 
w 
)0-
w 

A4 

EX RI TAL SHAPES,EMPTY T Sf CA. 
C NTER Of' EYES LOCATION VIE POINT LOCAT I 

X • I. 0000000E+03 s 2.0 000000E+02 
Y O. • O. 
Z 2 7 . 0000 000 +O t Z .. O. 

RLN NO. HOt 0 E ... 06 74 

. , ( I'" 6.75 HZ 
ROLL ANGLE :a 180. OOCG 
CO E A OlE " 20 . 0OCG 

YE 0 Y 2 . 0 I 



EXPERI NTAL 
CE TER OF E5 TI 

• 1.50000000E +03 
y =-7. 00000000E 02 
Z .. 2 . 00000000E 02 

RUN NO ... 0 THOI 

A 7 

TY T 5T CAR 
VI EW POI T LOCATIO 

X • 2.03000000E+02 
Y O. 
Z '" O. 

DATE .. 0 OE7~ 

0[ ( I) 

ROLL A GLE .. 
CO E OLE:I 
E E TO EYE .. 

6.75 
0.00 G 
0.0 EO 

. 0 IN 
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/ 

• 
NO's. 

*AV1/F8 
2 
3 

AV4 
A 5 
AV 
AV7 
AVS 
AV9 
AV10 
AVl1 
AV 

V13 
AV14 
AVl5 
AVl6 
AVl7 
AVlS 
AV19 
A 20 
AV21 
AV22 
AV23 
AV24 
Fl/FS 
F3 
F5 
F7 , 
F9 

co 

4.1£-04 
1. 
O. 

-2.7 
-2.3 
-7.3 
2.4 

-2.9 
0.0 

-0.2 
1.2 
0.3 
0 . 7 
1.1 

-0.3 
0.1 
3.0 
0.9 

-0. 1 
-2 . 2 
-2 .0 
- 0 . 1 
0.1 1 

-5 .i 
-0.4715 
0.4733 
0.47S1 

-0.47 
-0.9593 

17 .64 HZ ODE 

Q AD 

2.19E-03 
1.25 
O. 4 
1.57 
1.95 
1.53 

-0.90 
2.0 ' 

-0.()4 
0.03 

-0.2S 
-0.09 
0.06 

-0.23 
0.01 

-0.06 
-1.60 

1.11 
-0.33 
-1.S2 
-2.13 
- 0 . 36 
1.05 . ' 

-1.S6 
2.0E-03 

1 .64E-03 
- 2.52E-03 
16.92E-03 
13.5SE-03 

S • 
NO ' S. 

AL1/FS 
2 

AL3 
AL4 

5 

AL7 
ALS 
AL9 
AL10 
ALll 
AL12 

13 
AL14 
AL15 
AL16 
ALl7 
ALlS · 

Tuning MeasurellJent s - An, FS • 39.6 1b 'pk 

CO 

-3.1E-04 
-2.0 
1.0 
2. 
1.1 
0.0 

-0.5 
-0.7 
O.S 
9.4 
1.1 

-1 .S 
-22.4 

2.S 
19.5 
11.S 
2.1 , ~ 

-3.2 

QU D 

-3.12E-03 
-1.45 

2.31 
3. 9 
3.41 
2.29 

-.l.16 
-3.23 
-6.03 
-7.S4 
2.90 

1 .7 
lS.76 
-0.S2 

-11.40 
-6.19 
-1.22 

1.11 
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:1 
W -> 
w V' >- ----w 
.... 
u.. 
W 
..J 

EX RI TAL MO 5 APES,EMPTV T .. . 0 , o ( 2) .. 7 . 6 HZ 
C TER EV 5 LOCATIO 01 T LOC TI A G .. 180 . 0OCG 

.. 2. 0 000000 02 2.0 000000 02 A GLE .. 20.00 G 
=-2. 0000000 0 .. o. TO E '" . 0 IN 

Z :: .50000000 Z O. 
RUN O . .. 0 HO I DATE :0: 0 7't 



::I 
W -> 

~ 
w 

t... 
W 
...J 

n J TAL SHAP S. 
T[R 0 EYES LOCAT ION 

• 2.0 OOOOOOE 02 
Y = o. 

= 2. 00000000[+03 
RUN NO . - ORTHOI 

A53 

II 
J 

/1 I 

\ \ 

~ 
...... 

I TY T[ST CAR MF'. . 0. 
V I W PO f OCA T I ON 

X 2 2.03000000[+02 
y .. O. 
Z O. 

DAT[ 060£74 

17.6 HZ 
:a 180.0 (j 
:: 20.00 G 
:; . 0 IN 
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w 
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54 
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r--1 

f( 
~ 

\ 

v " J 
V 

1/ 

EXPERI NT L DE SHAPES,EMPTY T ST CAR HF. .0, 
C NTER or EYES LOC TI VIEW POINT LOC ION 

X .. 1.20000000E+03 X 3 2.03000000(+02 
• O. Y .. O. 

Z 2 7.00000000E 01 .. O. 
.. 0 THO I 0 3 060E7'+ 

/1 

DE( 2)· 17.64 Z 
ROLL A OLE .. I eo. ODEG 
CONE NGLE.. 20. ODEG 
EYE TO EYE 2 3.0 I 



EXPER I AL SHAPES 

YES LOC 10 
z 1 . OOOOOOOE 0 

Y =-7 . 00000000E +02 
Z = 2 . 00000000E +02 

RUN NO. '" 0 T 1 

ss 

MPTY T ST CA MF' 

I W POI LOCATIO 
X • 2.0 OOOOOOE 02 
Y O. 
Z '" O. 

DATE 06 74 

. 0. 17 .6 H 
:t 190 .0 G 
= 20.0DEG 
= 3 . 0 IN 
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MOD 
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S. 
o • 

AV1/4 
V2 

A 3 
AV 
AV5 

V6 
AV7 
A 
AV9 
AVlO 

11 
*.AVI2 

AV13 
AV14 
AV15 
AVl6 
AV17 
AV18 

V19 
.A 20 
AV21 
AV22 
AV23 
AV24 
Fl/F4 

F~ I 
F7 + 

co 

5.1E-04 
-0.1 
-0.1 
- . 2 
- 0 .4 
- 0 . 5 
1.4 
4.3 
0.2 

-0.4 
0.9 
4.8 
4 . 8 
1.8 

-0.6 
-3.8 

3.5 
-0.2 
-2.7 
-3.7 
-4.3 
-3 . 2 
-0 . 3 1 
0.3 

- 2.444E-Ol 
-2 . 268E-01 
-2.403E-01 
-2.382E 01 

29.57 HZ ODE 

UAD 

1.03E-03 
0.02 
0.78 

.5 
0.55 

-0.25. 
.36 

2.3 
0.10 

-1.31 
-1.88 
-1. 91 
-1.21 
0.10 
2.46 
0.77 
0.13 
1.13 
1.85 
1.98 
1.31 
0 .35 • 
1.04 

- 2. 32E-03 
• 54E-03 

-1.03E-03 
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MEAS. CO QUAD NOS. . 
AV1/F3 -1.5E-04 -9.2E-04 
AV8 -0.7E-04 -6.1E-04 

*AV17 , -0.5E-04 6.0E-04 
AV24 -0.7E-04 9.5E-04 
F1/F3 -0.8922 -5. 172E-02 
F5 ~ 0.9977 5. 524E-02 
F7 -0.9429 0.844E-02 
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6.3 HZ MODE 

MEAS. CO QUAD MEAS. 
CO QUAD 0 1 

NOS. NOS 
"-

AV1/F3 -2.5E-04 -2.46E-13 AL1/F3 -2,6E-04 -2.49E-03 
AV2 0.1 2.40 AL2/ 3.3 -1.33 
AV3 0.6 1.20 AL3/ -1.3 -1.19 
AV4 1.9 0.29 . AL4/ 0.0 -0.14 
AV'3 2.0 -0.59 ALS/ -1.0 0.25 ; 

i AV6 3.4 -1.68 AL6/ -1. 7 1.04 l AV7 1.4 -2.26 ~7/ -3.3 1.83 
AV8 1.4 2.34' AL8/ -1.4 2.39 
AV9 -0.3 0.4,1 AL9/ -7.3 2.65 I 1 ... 
AVIO -0.2 0.50 ALlO/ -3.8 2.22 I I AV11 -0.1 0.29 AL11/ 0.2 1.32 

L,~ AV12 -1.1 ,0.09 AL12/ 3.0 -0.19 
AV13 0.0 -0.04 ALl3/ 0.8 -0.67 r: AV14 0.0 .-O.ll AL14 -2.6 -1.57 

j 
" 

AVIS -0.6 -0.35 AL15/ -4.3 -2.32 
AV16 0.3 -0.41 AL16/ 1.3 -1. 71 

"'AV17 3.0 2.50 AIJl? ~'It -7.3 , .. 0.77 

.. ~ ... 
AVIS LO -2.56 ALla/ -0.8 0.24 
AV19 0.5 -1.39 
AV20 0.4 -0.33 
AV21 -0.5 

, 
0.46 

.~ 
i . ., 

AV22 -5.4 1.16 f; 
Ii AV23 0.2 1.89 , 
~ AV24 ,~ -0.9 

,~ 
-3.08 ,. .~ ~: 1 

0 F1/F3 -1.15 - 5. 568E-02 
F5 ~ -0.9832 ""0. 16SE-02 .. 

; . 
F7 0.5119 4.066E';'02 

. 

\: 

, t 
! 

'I : 1 , 

j 

I 

I 

-
I 

~ 

0 

." Tun1n~ Measurements - AV17. F3 • 103,lb-pk 
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MEAS. 
NOS. 

AV1/F3 
AV2 
AV3 
AV4 
AVS 
AV6 
AV7 
AVS 
AV9 
AV10 
AVll 
AV12 
AV13 
AV14 
AV1S 
AV16 

*AV17 
AV1S 
AL19 
AV20 
AV21 
AV22 
AV23 
AV241~ 
Fl/F3 

I FS I 
F7 , 

CO 

-0.2E-04 
0.6 
0.4 
0.1 
0.5 
0.0 

-0.4 
0.1 
0.0 

-0.1 
0.0 
0.0 
0.0 
0.0 

-0.1 
-0.1 

0.0 
-0.4 
-0.2 
-0~1 

0.6 
O.S 
O. 2 1~ 

-0.3 
-0.962,5 
-1.015 

0.9811 

B27 

6.75 HZ MODE 

QUAD 

2.9E-04 
-2.S 
-1.1 
-0.5 

0.7 
1.6 
2.8 , 

-2.9 
-0.3 
-0.3 
-0.2 
-0.1 ! 

0.0 
0.1 
0.3 
0.3 

-2.4 
1.9 
0.4 
0.3 

-0.7 
-0.9 
-2.1 .It· 

2.9 
6.S6E-03 

13.3lE-03 
-ll.61l-03 

MEAS. 
NOS. 

AL1/F3 
AL2 I 
AL3 
AL4 
ALS 
AL6 
AL7 
ALS 
AL9 
AL10 
ALl! 
AL12 
ALl 3 
AL14 
AL1S 
ALl 6 
AL171 
AL1S' 

* Tuning Measurements - AV17,F3 - 100 1b-pk 

co 

-0.SE-04 
0.5 

-0.1 
-.01 
0.0 
0.1 
0.4 
0.3 
2.1 

-0.2 
-2.2 

0.7 
0.0 

-0.3 
-0.4 
-0.5 
-1.8 ,~ 
-0.6 

QUAD 

2.4E-04 
2.1 
1.2 
1.3 

-0.1 
-0.9 
-1.9 
-2.3 
-3.2 
-1.1 
-1. 3 

1.2 
0.0 
1.6 
1.8 
1.7 

-0.5 ,~ 
-1.9 
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EXPERIMENTAL MODE SHAPES.FULL TEST CAR UNOEFLECTED MODEL 
CENTER OF EYES LOCA T ION V I EW PO I NT LOCA T ION ROLL ANGLE = 

X = 2.03000000E+02 X = 2.03000000E+02 CONE ANGLE = 
Y =-2.00000000E+03 y ; o. EYE TO EYE = 
Z = 1.50000000E+02 Z = O. 

RUN NO. = ORTH02 DATE ~ 06DE7~ 

180.0OCG 
20.00EG 

3.0 IN 

() 

t:> 

,; 

~ 

, . 

. : I 
! . 

I' 



o 

:J: 
&AI 
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&AI 
>-
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ft 
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~ 
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11 

I 
H a 
fi 

I ..:'"'t. 

) ( 

EXPERIMENTAL MODE SHAPES,F"l.A .. L 
CENTER OF EYES LOCATION 

X :I 2.03000000E+02 
Y :a O. 
Z = 2.00000000E+03 

RUN NO. :I ORTHOC 

B30 

--

• 

TES T CAR UNOEFLEC TtD MODEL 
VIEW POINT LOCATION ROLL ANGLE = 

X :I 2.0300oo00E+02 CONE ANGLE = 
Y = O. EYE TO EYE = 
Z ,. O. 

DATE :I 06DE7't 

180.0DEG 
20.00EG 

3.0 IN 

.. I 
~: 

j 
1 

'I; r 
ii 
J 
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EXPERIMENTAL MODE SHAPES.fULL TEST CAR UNDEfLECTEO MODEL 
CENTER OF EYES LOCA T ION 

X = 1.20000000E+03 
y ... O. 
Z = 7.00000000E+01 

RUN NO .... 'ORTHQ2 

" 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y = o. 
Z ,. O. 

DATE" 060E7Lt 

ROLL ANGLE = 180.0DEG 
CONE ANGLE = 20.00£G 
EYE TO EYE = 3.0 IN 

;/ i' ., ...•. i ,.' 

C) 

o 
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EXPERIMENTAL MODE SHAPES.f"lA.L TESt CAR UNDEf"LEeTED MODEL 
CENTER Of" EYES LOCATtON VIEW POINT LOCATION ROlL ANGLE = 

X = 1.50000000E+03 X = 2.03000000E+02 CONE ANGLE = 
Y =-7.00000000E+oa Y = o. EYE TO EYE = 
Z = 2.00000000E+oa Z = o. 

RUN NO. = ORTHOZ DA TE = 060E7'+ 

180.0DEO. 
20.0DEG 
3.0 IN 

: ..... 

! 

I 
I 



t , 
~ i 
! 1 
!' I 
! 
I ;, 

, 
! ;·i i ! If t, i 

~~ ~ , I 
ri , } : 
( i 

3 
w 
> 
w 
>-
W 

.... 
lAo 
W 
..J 

I 

..... 
~ 

'--

~r 

EXPERIMENTAL MODE SHAPES.FULL TEST CAR MF = 
CENTER OF EYES COCA T ION 

X = 2.03000000E+02 
Y =-2.00000000E+03 
Z = 1.50000000E+02 

RUN NO ... ORTH02 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y = O. 
Z z O. 

DATE .. 06oE74 

~ .. ~-., .. -.. ,-.• --.----', __ ._~u . ~'! ~ ~ ,, __ 1~"".'~'_~H"~_"'_':"':::==~==~·-"«~-""-·-·-"~··~' ~ .. 

---:... I 

j 

.1. MODEC 1l = 
ROLL ANGLE = 
CONE ANGLE :I 

EYE TO EYE = 

6.30HZ· 
180.0oEG 
20.0DEG 

3.0 IN 
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EXPER I MENT AL MODE SHAPES, flA..L 
'CENTER r:F EYES LOCA T ION 

X .. 2.03000000E+02 
Y .. O. 
Z .. 2.00000000E+03 

RUN NO. .. ORTH02 

• 

D34 

~ '/ T 

I 
~ ~ 

, 

.... -

-.... --.. 
, 

............ --... 

TEST CAR Mf' = 
VIEW POINT LOCATION 

X =,2.03000000E+02 
Y = O. 
Z ,. O. 

OA TE ,. 06OE7't 

. I. MOOE:( 1) = 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE .. 

6.3OHZ 
180.00E(' 
20.00EO 

3.0 IN 

·7 ... ., 

; t 
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EXPERIMENTAL MOOE SHAPES,FULL TEST CAR MF = 
CENTER OF EYES LOCATION 

X = 1.20000000E+03 
Y = O. 
Z = 7.00000000E+01 

HUN NO. = ORTH02 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y = O. 
Z = O. 

DATE = 06DE74 

.1. MODE ( 1) = 

ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

f) 

6.3OHZ 
180.00EG 
20.0DEG 

3.0 IN 

C) 

.; 

I 
-.a. t 

1t 

r' , 
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EXPERIMENTAL MODE SHAPES.FULL 
CENTER OF' EYES LOCA T ION 

X = 1.50000000E+03 
y =-7.00000000E+0~ 
Z = 2.00000000£+02 

RUN NO. ,. ORTHOa 
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TEst CAR MF .. 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y .. O. 
Z .. O. 

DATE = 060E7't 

. I. MODE ( I) "" 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

6. 30HZ 
180.0OCG 
20.00EG 
3.0 IN 

i ,.' 

1 , 
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f 
(XPERIMENTAL MODE SHAPES,FULL 
CENTER OF EYES LOCATION 

X 3 2.03000000(+02 
Y 3-2.00000000E+03 
Z ~ 1.50000000(+02 

RUN NO. • ORTH02 

r='~~~-""'--'~' -" ... 
) 

! 

.. 

, 

TEST CAR MF:: 
VIEW POINT LOCATION 

X :: 2.03000000E+02 
Y = O. 
Z • O. 

DATE • 060E7't 

---- ~ 

\ , 

.8, MODE ( 2) = 
ROLL ANGLE = 
CONE ANGLE :: 
EYE TO EYE = 

D 

6.75 HZ 
180.00(e; 
20.0DEG 

3.0 IN 

. ---.·----~~~~~·~=· .. ,,=~.""'_'C:::'.":::e· .. ·c "1' 
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EXPER I MENT AL MODE SHAPES. F"l.l.L TEST CAR MF''' .8. MODE ( 2} = 
ROLL ANGLE = 
CONE ANGLE = 
EYE 1;0 EYE = 

CENTER OF EYES LOCAT fON 
X = 2.03000000E+02 
y .. o. 
Z 2 2.00000000E+03 

RUN NO ... ORTH02 . 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y = O. 
Z .. O. 

DA TE ,. 06DE'7lt 

6.75 HZ 
180.00EG 
20.00EG 

3.0 IN 
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.; 
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EXPERIMENT/,L MODE SHAPES.FUlL TEST CAR MF' II 

CENTER OF EYES LOCATION VIEW POINT LOCATION 
X = 1.20000000E+03 X = 2.03000000E+02 
Y .. O. Y = O. 
Z = 7.00000000E+01 Z ~ O. 

RUN NO. : ORTH02 DATE = 060E74 

.8. MODE ( 2)::0 
ROLL ANGlE :: 
CONE ANGl.E '" 
EYE TO EYE ::: 

6.75 HZ 
180.00EO 
20.00EG 

3.0 IN 

1 

1 
I 
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EXPERIMENTAL MODE SHAPES.rULL 
CENTER or EYES LOCATION 

X = 1.50000000E+03 
Y =-7.00000000E+02 
Z = 2.00000000E+02 

RUN NO. = ORTH02 
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TEST CAR MF = 
VIEW POINT LOCATION 
X = 2.03000000E+02 
Y = O. 
Z 11O O. 

DATE = 060E7'+ 

.8. MODE ( 2) = 
ROlL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

6.75 HZ 
180.00EG 
20.00EG 

3.0 IN 

I. 

I 
1 

I 1 
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MEAS. 
NOS. 

AV1/FS 
AV2 
AV3 
AV4 

: AV5 
AV6 
AV7 
AVS 
AV9 
AV10 
AVll 
AV12 
AV13 
AV14 
AV15 
AV16 
AV17 
AV1S 
AV19 
AV20 
AV21 
AV22 
AV23 
AV24 ., 
F1/FS 

F3l F5 
F7 
F9 

I 

co 

-4.6E-(4 
4.0 
1.1 

-0.4 
-1.2 
2.4 
1.S 

-2.9 
0.2 
0.4 
0.2 
0.0 
0.0 
0.7 
0.1 
0.3 
3.7 

-3.7 
-0.7 
0.1 

-O~l 
-1. 7 
-2.5 
3.4 • t 

-0.67S3 
0.6399 
0.5033 

-0.4406 
-0.9747 

B44 
S.S5 HZ MODE 

QUAD 

-6.1E-04 
2.8 

-3.2 
-2.7 
-4.S 

-22.5 
4.6 

-9.9 ' 
0.3· 

-0.,2 
0.6 

-0.2 
-0.5 

0.7 
0.1 
0.7 
5.7 

-2.2 
2.4 
9.2 
6.7 
3.4 

-4.2 

" 10.1 
-1.1E-02 

2.076E-02 
1. 889E-02 

-0. 344E-02 
3.237E-02 

MEAS. 
NOS. 

*AL1/F8 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
ALS 
AL9 
1J.,10 
ALl! 
AL12 
ALl3 
AL14 
AL15 
ALl 6 
AL17 .~ 
AL18, 

i i 

CO 

0.lE-04 
1.1 
3.0 

-3.7 
-3.2 
-2.1 
1.2 
2.9 
0.1 

-1.6 
2.6 

-9.1 
-9.4 
0.0 

10.7 
6.5 
0.1 ,. 

-0.1 

QUAD 

,1. 39E-O 
1.02 

-0.31 
-0.72 
-0.68 
-0.22 
1.08 

1. 38 
0.32 
1.77 

-0.56 
-3.81 
-3.53 
-0.25. 

2.64 
2.85 
O. 53 ,~ 

-0.44 

_, i 
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EXPERIMENTAL MOOE SHAPES,Ft.Jl:.L TEST CAR Mf" = 

CENTER OF EYES LOCATION 
X 2 2.03000000E+02 
Y =-2.00000000E+03 
Z .. 1.50000000E+02 

RUN NO. = ORTH02 

VIEW POINT LOCATION 
X .. 2.03000000E+02 
Y .. O. 
Z II: O. 

DATE .. 060E7'+ 

. I, MODEl 3)::0 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EyE a 

8.85HZ 
180.00EG 
20.00EG 

3.0 IN 
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" 
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EXPERIMENTAL MODE SHAPES.FULL 
CENTER OF EYES LOCA T ION 

X = 2.03000000E+02 
Y ,. o. 
Z = 2.00000000E+03 

RUN NO. ,. ORTH02 

B47 

7 

1\ 1\ 
• , 

V I / 
~ 
V 

1/ 

TEST CAR MF'~ 

VIEWPOINT LOCATION 
X = 2.03000000E+02 
Y = O. 
Z ,. o. 

DATE = 06DE74 

, ( 

;.:f. 
'~ 

'j. 

i ;i 
J 

}~. 

;~ .' 

:1 I.v 

i~, 

.1. MODE ( .~ ) ::: 8.85HZ 
ROLL ANGLE = 180.0DEG 
CONt: ANGLE = 20.0DEG 
EYE TO EYE = 3.0 IN 

il ' : 
'i t 

1 <l t' 

0 
L· , !':-

i ;,' .. 

:.:~ - I \.<' 
'. 

," 

, .,~ " 
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EXPERIMENTAL NODE SHAPES,F"ULL TEST CAR MF = 
CENTER OF" EYES LOCATION 

X = 1.20000000E+03 
Y :a O. 
Z = 7.00000000E+Ol 

R'JN NO, = ORTH02 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y :a O. 
Z ,. O. 

DATE ~ 060E7 ... 

.1. MODE ( 3) = 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

, 

8.85 HZ 
180.00E(' 
20.00EG 

3.0 IN 

'l . 

~ 
1 . 
A 

I 
:1 
1 

l 
1 
1 

J ,. 
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = 
CENTER OF EYES LOCATION 

X = 1.50000000E+03 
Y =-7.00000000E+02 
Z = 2.00000000E+02 

RUN NO. '" ORTH02 

VIEW POINT LOCATION 
X : 2.03000000E+02 
Y = O. 
Z :r O. 

DATE :: 060E7'+ 

.1, MODE ( 3):r 

ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

8. 85HZ 
180.00EG 
20.00EG 
3,0 IN 

'5£FfAett1~"'" ~ 
. t ~ 
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11.9 & 12.3 HZ 
MODE 

, 
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';0, 

MEAS. 
NOS. 

AV1/Ft. 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AV8 
AV9 
AVlO 
AVll 

*AVl2 
AV13 
AV14 
AV15 
AV16 
AV17 
AV18 
AV19 
AV20 
AV21 
AV22 
AV23 
AV24 1 

Fl/14 F3 
F4A 
F5 
F7 

co 

-2.6E-04 
1.3 
1.0 
0.2 
0.1 
1.2 

-0.1 
0.0 

-1.0 
-0.6 
-0.4 
-0.2 
-0.4 
-0.6 
-0.8 
-1.0 
-0.4 
-0.1 

0.3 
-0.4 
0.0 
0.5 
0.0 

-2.1 1~ 
-0.2082 
-0.2159 

0.989 
-0.2344 
-0.1898 

11.9 HZ MODE 

QUAD 

-S.7E-04 
1.3 
0.8 

-2.5 
-4.2 
-0.9 
0.9 

-5.0 
-5.8 
-1.9 

2.2 
4.4 
3.8 
1.5 

-2.8 
-6.4 
-3.5 
1.0 

-1.8 
-3.3 
-3.6 
-0.5 
1.9 

-6. 2 ~. 
8. 84E-02 

14.l3E-02 
-1. 886E-02 
5. 672E-02 

16.2E-02 

MEAS. 
NOS. 

ALl/F4 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
ALB 
AL9 
AL10 
AL11 
ALl2 
ALI 3 
ALI 4 
AL15 
ALl6 

• ALI ~ 1. 
ALl8 

* Tuning Measurements - AVI2, F4 • 100 lb-pk 

CO 

0.lE-04 
0.0 

-0.6 
-0.8 

0.4 
0.2 

-0.8 
-0.4 

2.1 
0.3 

-2.3 
0.1 
2.6 
2.2 

-1.0 
-1.9 
0.3 ,. 
0.7 

QUAD 

0.8E-04 
0.5 
0.4 

-0.1 
0.9 
0.9 
0.2 

-0.7 
3.8 
0.7 

-1.8 
1.6 
3.4 
1.5 

-0.4 
-2.0 
1.2 ,~ 

-0.3 
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BS3 

12.3 HZ MODE 

I 
~~___t-----_+_--.&__f~;.:..-..-_I_---_I_--

~.. 'jJ 

, 

MEAS. CO QUAD 
MEAS. CO QUAD 

NOS. NOS. 

AVl/F4 -3.SE-04 -6.SE-04 AL1/F4 O.lE-04 1.1F.-04 

AV2 1.3 2.2 AL2 0 .. 3 0.3 

AV3 0.6 -0.5 AL3 -1.0 -0.5 

AV4 0.0 -3.3 AL4 -1.3 -0.6 

AVS -0.1 -4.3 AL5 0.2 1.1 

AV6 0.9 -1.3 AL6 O.B 0.1 

AV7 -0.:) 1.5 " AL7 0.1 -0.2 

AVa -0.6 -S.B ALB -0.7 -0.9 

AV9 -1.6 -6.g AL9 1.6 3.0 i . 

AVlO -0.9 -2.4 ALI0 0.5 1.4 

AVl1 -0.4 2.4 ALll -1..7 -2.3 

*AVl2 0.0 5.0 AL12 0.1 -1.0 

AV13 -0.3 4.2 AL13 1.7 3.9 

AVl4 -0.7 , 1.5 AL14 2.4 2.3 

AVlS -1.0 -3.3 AL15 -1.2 -0.7 

AV16 -1.5 -7.6 AL16 -2.3 -2.3 

AV17 -1.0 -4.1 , AL17 , 0.0 , 1.1 ,~ 

AV18 0.0 1.1 AL18 0.2 1.4 

AV19 0.0 • -1.9 
AV20 0.1 -4'.,2 

/AV21 0.2 -4.1 
AV22 0.0 -0.8 

AV23 ,~ 0.9 
,~ 

3.1 ,-
AV24 -2.7 -7.2 

:~/J 
-0.193 S.OS9E-02 
-0~1702 10. 13E-02 

I F4A 0.9827 -2.599"-02 
F5 -0.1859 1. 852E-02 
F7 -0.1473 11. 47E-02 

I 

* Tuning Measurements - AV12, F4 • 49.5 1b-pk 
.... --------.......... ----~-----..:..----________ 'c_ " '1 
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12.4 HZ MODE 

MEAS. CO QUAD MEAS. CO NOS. NOS. 

AVl/F4 -S.OE-04 -S.SE-04 ALl/F4 0.2F-01, 
AV2 2.1 I 1.9 AL2 -0.1 
AV3 0.3 -0.8 AL3 -0.9 
AV4 0.0 -3.B AL4 -1.3 
AVS -1.1 -4.0 ALS 1.5 
AV6 0.8 -1.2 AL6 0.5 
AV7 -0.5 1.5 , AL7 -0,6 
AVa -1.3 -5.5 ALB -1.0 
AV9 -3.0 -6.2' AL9 2.9 
AVI0 -1.6 -2.4 AL10 -0.4 
AV11 0.0 2.2 ALl! -1.5 

*AVI2 1.0 4.B AL12 -0.6 
AV13 0.5 3.9 AL13 4.1 
AV14 -0.9 4.0 AL14 4.7 
AVIS -1.9 -3.2 AL1S -1. 7 
AV16 -3.2 -7.2 AL16 -3.0 
AV17 -loR. -4.0 AL17 It 2.0 , 
AVIS 0.0 1.1 AL1B -0.4 
AV19 -0.8 -3.1 
AV20 -0.8 -3.6 
AV21 -0.2 -2.7 
AV22 0.3 -1.1 
AV23 .~ 2.1 

,~ 
2.7 ,-AV24 -4.6 -6.3 

~~/r 
"';0.2514 1. 163E-02 
-0.1B27 7.666E-02 • 

F4A 0.9789 -2. 399E-02 
I F5 -0.242 -2.027E-02. 
i FS -0.1649 9. 345E-02 
1 

, 
d 

, 

I 

-

I 

o 
" TI"",offt. ~.A' ... - AV12 'FA. 49.5 Ib-ok 

''''~~~,,~;i!!::~'w.·It'ilrP .h'~~~--~'-.'-. e~"'Q,· --r .-."',---' 

- '-,~ -:7'>r.t->?ib.....;~fd:Fi-idhi ~-r-f '!STeMM" Q-rS52W"hz ') rmtTzhai'wcfMs§ - Mhtg~7-ntm _,-" "'p'W' '.- jl4 ;, ... -,~ ,,- .. '""~ ,:iNwP~'!e ,..,'%"?WR'Wft, 

QUAD 

0.4E-04 
-0.1 
-0.3 
-0.1 
1.1 
1.0 
0.2 

-0.2 
3.1 , 

2.2 
-2.2 

2.2 
2.9 
0.2 
0.3 

-1.5 
0.1 .-1.4 

'1 
"\. 

t ' 

I ; 
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EXPERIr-ENTAL MODE Sl:IAPES,rlA..L 

CENTER OF EYE:S LOCAT ION 
X • 2.03000000E+02 
Y --2.00000000E+03 
Z - 1.50000000E+02 

RUN NO. - ORTHOZ 

TEST CAR MF = 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y = O. 
Z IS O. 

DA TE = 060E7Lt 

HODE( Lt) = 

ROLL ANGLE .:: 
CONE ANGLE = 
EVE TO EVE :::: 

J) 

11.90 HZ 
180.0DEC, 
20.0DEC, 

3.0 IN 

1 
j 

1 
~ 

l 
1 

I 
j 



:x 
L&I -> 
L&I 

0 
>-w ... 
lA-
L&I 
~ 

o 

EXPERI MENT AL MODE SHAPES, FU .. L 
CENTER OF EYES LOCATION 

X : 2.03000000E+02 
Y = O. 
Z = 2.00000000E+03 

RUN NO. = ORTHQ2 

B58 

"- 1 

\ 

1 

J 

i 

II 

TEST CAR MF = 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y = O. 
Z = O. 

DATE = 06DE7Lt 

.4, MODE ( 4) = 11.90 HZ 
ROLL ANGLE = 180.0DEG 
CONE ANGLE = 20.0DEG 
EYE TO EYE = 3.0 IN 

" ~, 1··· 
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = .4, MODE ( 4) .= 
CENTER OF EYES LOCA T ION VIEW POINT LOCATION ROLL ANGLE 

X = I . 20000000E +03 X = 2.03000000E+02 CONE ANGLE 
Y = O. Y = O. EYE TO EYE 
Z = 7.00000000E+Ol Z = O. 

RUN NO. = ORTHa2 DATE = 060E74 

II .90 HZ 
= 100.00EG 
= 20.0DEG 
= 3.0 IN 

.T) 

L) 

I . 

i' 

.j; " 

. J~ 
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EXPEHIMENTAL MOO( SHAP[S.FU .. L TEST CAR MF "" 
CENTER OF EY[S LOCA T ION 

X = 1.50000000[+03 
Y =-7.00000000[+02 
Z = 2.00000000E+02 

RUN NO. = ORTH02 

VI[W POINT LOCATION 
X = 2.03000000[+02 
Y = O. 
Z :0 O. 

OAT[ = 060£7'+ 

.4, MODE ( 4) = 
ROLL ANGL[ = 
CONE ANGL[ ;: 
EYE TO EY[ = 

11.90 HZ 
180.00EG 
20.00EG 
3.0 IN 

r; 

, 

r 
1 

1 
i 
1 

j 

1 
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EXPERIMENTAL MODE SHAPES,FUlL 
CENTER OF EYES LOCATION 

X = 2.03000000(+02 
Y =-2.00000000E+03 
Z = 1.50000000E+02 

RUN NO. • ORTH02 

861 

TEST CAR Mf" = 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y = O. 
Z = O. 

DATE = 06DE7't 

-
~ 

.3, MODE ( 5) = 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

12.30 HZ 
180.00EG 
20.00EG 

3.0 IN 

J) 

1) 

o 
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EXPERIMENTAL MODE SHAPES,FULL 
CENTER OF EYES LOCATION 

X = 2.03QOOOQOE+02 
Y = O. 
Z = 2.00000000E+03 

RUN NO. = ORTH02 

1\-_-

I I 

TEST CAR MF" 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y = O. 
Z = O. 

DATE :: 060E7'+ 

.3. MODE ( 5)::0 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE :: 

12.30 HZ 
180.00E(' 
20.00EG 

3.0 IN 

i. . 

I. 

\' I 
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i 
EXPERIMENTAL MODE SHAPES,Fl.JlL 
CENTER Of' EYES LOCAT ION 

X ~ \.20000000E+03 
y '" O. 
Z = 7.00000000E+01 

RUN NO. ::or ORTH02 

B63 

,~ 
~~,~ 

\ 

------.j 

TEST CAR MF = 
VIEW POINT LOCATION 

X = 2.03000000E+02 
y = O. 
Z = O. 

DATE = 060E74 

~ 

\ 1-

L7 

.3, 

"7 

HOOE ( 5):s 

ROlL ANGLE 
CONE ANGLE :: 
EYE TO EYE = 

• ;tl" .... 

12.30 HZ 
180.00E(; 
20.00EO 

3.0 IN 

r) 
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EXPERIMENTAL MODE SHAPES.fULl TEST CAR Mf' = .3. MODE ( 5) = 12.30 HZ 
CENfER or EYES LOCAT ION VIEW POINT LOCATION ROLL ANGLE = 180.00E& 

X = I . 50000000E +03 X .. 2.03000000E+02 CONE ANGLE = 20.00EG 
Y =-7.00000000E+02 Y = o. EYE TO EYE ::: 3.0 IN 
Z ~. 2.00000000E+02 Z ,. O. 

RUN NO. = ORTH02 DATE :r OGOE7lt 
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13.6 HZ 
MODE 
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II 
I! 
1 
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if 
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11 
H 
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MEAS. 
NOS. 

AV1/F3 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AVS 
AV9 
AV10 
AV11 
AV12 
AV13 
AV14 
AVIS 
AV16 

*AVI7 
AVIS 
AVI9 
AV20 
AV21 
AV22 
AV23 
AV24 ,1 
Fl/F3 
FS 1 
F7 , 

co 

4.2E-04 
1.2 
4.4 
4.3 
4.6 

15.1 
2.7 
3.9 

-1.2 
-1.0 
1.2 
0.9 
0.1 
2.9 
0.9 
0.0 

-2.3 
7.5 

-20.0 
-6.8 
-8.2 

-20.8 
-2.9 
-5.0 , 
-0.9838 
1.004 

-0.8289 

B67 

13.6 HZ MODE 

QUAD 

-2.44E-0 
0.S5 
0.62 
0.13 
0.02 

-1.94 
O.Sl 

-2.61 . 
0.15 
0.05 
0.04 
O.lO 
0.06 
0.13 
O.OS 
0.36 
2.30 
0.87 

-0.12 
-0.96 
-0.56 

0.32 
-0.82 

2.33 U 
-1.05lE-02 

6.509E-02 
-1. 766E-02 

MEAS. 
NOS. 

ALl/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
AI.10 
ALl! 
AL12 
AL13 
AL14 
AL15 
AL16 
AL17 
AL18 1 

* Tuning Measurements - AVI7, F3 - 110 1b-pk 

CO 

-8.8E-04 
-9.3 • 
-5.4 
-9.3 
-6.9 
-5.,6 
1.9 

-7.5 
0.0 

24.3 
33.4 

-:14.0 
-17.11 

23.1 
23.8 

-13.8 
-1.0 ,. 33.9 

OUAD 

2.26E-03 
1.61 
0.24 
0.58 
0.33 

-0.15 
2.21 
2.59 
0.0 

-3.02 
-7.0 

3.11 
3.08 

-7.13 
-3.64 
4.87 
0.42 

-2. 37 ,~ 
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£XPERIMENTAL MODE SHAPES.r~L 
C£NTER or EYES LOCATION 

X = 2.03000000£+02 
Y =-2.00000000£+03 
Z = 1.50000000£+02 

RUN NO. = ORTH02 

B69 

.. . " 

\ 

TEST CAR Mt = 

VI£W POINT LOCATION 
X = 2.03000000£+02 
Y = O. 
Z = O. 

DATf. .. 06DE7lt 

.0. 

-I' 

MODE ( 61 = 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO £YE = 

13.60 HZ 
180.00EC, 
20.00EG 

3.0 IN 

~ 

[) 
i . 

, ,J 

,10· , . 
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EXPERIMENTAL MODE SHAPES,FULL 
CENTER OF EYES LOCAllON 

X = 2.03000000E+02 
V = O. 
Z = 2.00000000E+03 

RUN NO. = ORTH02 

~' .~\ 

..• .;., .... d·. ·"u;.'l:". _"".:>":"'~ ... -,--,J.ht~£:,..:.u.~~,~~:;,;;&~ 

B70 

I 
j 

1 

TEST CAR MF= .0, MODE ( ,6) = 13.60 HZ 
VIEW POINT LOCATION ROLL ANGLE ~ 180.0oEG 

X = 2.03000000E+02 CONE ANGLE = 20.0oEG 
V = 'rl EYE TO EYE : 3.0 IN u. 
Z ::; 0. 

DATE :: 06oE7lt 
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EXPERIMENTAL MODE SHAPES,rUll TEST CAR MF = 
CENTER or EYES LOCATION 

X = 1.20000000E+03 
y ::a O. 
Z = 7.00000000E.OI 

RUN NO. = ORTHOe? 

VIEW POINT LOCA(ION 
X = 2.03000000[+02 
y ,. o. 
z = O. 

DATE = 060£7"+ 

.0, M08E( 6) = 

ROLL ANGLE 
COHE ANGLE 
EV[ TO EYE 

= 
= 

1) 

'. 

, 
r 

1 
1 
.~ 

[) ~ , 
~ 
l 

I 

13.60 HZ 
180.0DEG ); 

20.00EO '1 
3.0 IN :;, 

C) , J 
{ 
'J 
1 ... 
l 
I 

,.J 
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B72 

EXPERIMENTAL MODE SHAPES.fULl TEST CAR MF = 
CENtER OF EYES LOCATION VIEW POINT LOCATION 

X = 1.50000000E+03 X = 2.03000800E+02 
Y =-7.00000000E+02 Y = O. 
l = 2.00000000E+02 Z = O. 

RUN NO. = ORTH02 DATE :r 05Dt74 

.0, MODE ( 6) = 

ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

13.60 HZ 
180.00EG 
20.00EG 
3.0 IN 

-1 

I 
1 
l 

. ~ 

.~ 

1

· 

•• 

I 
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14.55 & 14.75 HZ 
MODE 
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I" i , B74 I •. : 

" •• I 

-t ! 14.55 11 HZ MODE 
. I 

,.:"( 
MEAS. MEAS. 

li a NOS. CO QUAD NOS. 
CO QUAD 

······-··-··---·---··r~ 

. .;j . 

AV1/F4 -4.SE-04 -4.1E-04 AL/F4 0.2E-04 O.5E-04 
t '.-' AV2 1.7 0.7 AL2 -0.3 0.0 
' ,",' 

':So. AV3 0.2 -1.6 AL3 0.3 0.7 
~ ¥ 
\ 1 AV4 -1.5 -2.4 AL4 0.3 0.5 
'. } : AV5 -1.8 -2.6 AL5 0.0 -0.1 
tl; .1 
II ' \ AV6 -O.S -2.5 AL6 0.1 0.3 
~: Ii 

I AV7 1.4 2.0 AL7 0.1 0.0 
I' ! 
;,~ AVS -5.4 -5.7 , ALB -0.6 -1.5 
\ .[ AV9 -4.8 -5.2, AL9 3.0 -0.7 
it 

,,I 
AV10 -2.2 -2.0 AL10 3.3 5.2 

AVll 0.4 1.8 ALll Q.2 -0.3 

'I lq *AV12 2.7 4.5 AL12 -7.8 -13.8 

L;:1 AV13 2.5 4.2 AL13 -8.5 -14.8 
.' ~~ AV14 0.5 1.4 AL14 3.3 4.1 
~ ~ ~ 

: l~-I AV15 -2.6 -3.1 AL15 7.9 9.9 

t., AV16 -6.1 -7.3 AL16 0.1 -0.6 
'!1 AV17 -3.8 -3.5 AL1~,r 1.0 -0.2 , 
~. I 

,r 

11 

AV18 1.3 1.8 ALl8 0.0 0.0 

AV19 -0.1 -0.9 
AV20 -0.9 -1. 7 
AV21 -0.9 -2.1 

i· 1 AV22 0.0 -1.0 
,~ \ AV23 , '1.9 2.4 
1 ! , .~ -ll'i 
~" I AV24 -5.1 -5.8 

< ~l ! 

\ ~ \ 0 ~~/l 
-0.1583 -8. 733E-02 

II -0.2252 4. 834E-02 
!I> ~ 

F4A 0.975. -2. 693E-02 
F5 -0.1917 -3.1'S2E-02 
F7 -0.2013 -3. 466E-02 

I" 

., 

; I 

··0 r 

~, 
e~ 

I 

* Tuning Measurements _. AVl2 t F4 - 100 Ib-pk 

, 
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B75 .. 

• 14.75 HZ MODE 
-1 l-1EAS. MEAS. f 'I 1 CO QUAD CO QUAD 1 ; t~1 NOS. NOS. 

; J ... {) i 

'l 
AV1/F4 -4.3E-04 3.9E-04 AL1/F4 -0.1F.-04 O.5E-04 ~ t" AV2 0.9 0.3 AL2 0.0 0.1 ) 

1 

AV3 0.1 -1.4 AL3' 0.0 0.4 
, AW+ -t.5 -2.8 AL4 0.0 0.9 , i , , AV5 -l.S -3.6 AL5 -O./j 0.0 L 

" AV6 -0.7 -2.6 AL6 -0.1 0.1 
AV7 1.3 2.4 .. AI.7 0.0 -0.3 ! 

AVS -4.S -5.8 AL8 -0.2 -1.5 
, 

'.1 l '1 AV9 -3.9 -4.l. ' AL9 0.0 0.0 
, i ~ <rl AV10 -2.2 -2.0 ALI 0 0.0 0.0 ~"; ~, 

1~1 AVll 0.2 loS ALll -0.7 -0.6 1,1 *AV12 2.0 4.S ALl. 2 -3.3 -14.17 
;. 

;'\ 
,I i; AV13 loS 4.3 AL13 ,-3.8 -14.02 r· .. {,. .. ." 
r- ;;1 AV14 0.1 1.8 AL14 1.2 3.9 , JI 

AVIS -2.1 -3.0 ALJ.S 3.6 lO.1Z ' "i ti AV16 -6.5 -6.7 AL16 0.0 -0.9 't 
; ! 

, 4,J 
' , AVl7 -3.3 -3.6 AL17 • 1.2 -0.1 r'\ r U , ;',1 

AV18 0.8 2.4 4.8 -9.1 , 'JI AL1S 
~ tl AVl9 0.1 -0.6 r \ 

~ ! AV20 -1.2 -1.1 bl AV21 -1.2 -1.5 ~l \ '. 1 
t· AV22 -0.1 -1.0 j i l'f AV23 1.3 1.9 ,. ~ 
I: AV'J.4 , -3.9 ,t -5.7 

1 
, !! 

[) ~ ! r l' 

~~/Fl -0.0993/. -3.0161':-02 " I' 

fi 
fl -0.1904 6. 791E-02 I, 

j !.i F/.A U.9605 -3.096E-02 
14 FS -0.1495 O.25SE-02 1 I; 

)oC! H F7 -0.lS31 -1.003E-02 1 I 

!' " I 
I, 

~ 
~ 

i -;. 
I, 

'Ie Tuning Measurements - AVU~ F4 .. 49.5 1b..-pk 
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EXPER I MENT AL t10DE SHAPES. F"Ll.L TEST CAR MF" = 

o 

CENTER OF' EYES LOCAT ION VIEW POINT LOCATION 
X = 2.03000000E+02 X = 2.03000000E+02 
Y =-2.00000000(+03 Y = o. 
Z = 1.50000000(+02 Z = O. 

RUN NO. = ORTH02 OA TE = 060E74 

14.55 HZ 
ROLL ANGLE = 100. OOEG 
CONE ANGLE = 20., OOEG 
EYE TO EYE = 3.0 IN 

.2. MODEr 7) = 

.. 

1 

.1 
i 

1 
I 
j 

I 
Ii 
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EXPERIMENTAL HODE SHAPES.flJLL TEST CAR HF = 

CENTER OF EYES LOCATION 
X = 2.03000000E+02 
Y = O. 
Z = 2.00000000E+03 

RUN NO. = ORTHOe 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y = O. 
Z = O. 

DATE = 060E74 

.2. MODE ( 7) = 14.55 HZ 
ROLL At4GI.E ,. 180. ODEG 
CONE ANGLE ~ 20.0DEG 
EYE TO EYE = 3.0 IN 

[) 

r ) 
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EXPERIMENTAL MODE SI-lAPEs.rlA..L TEST CAR MF = 
CENTER OF EYES LOCAT ION VIEW POINT LOCATION 

X = 1.20000000(+03 X = 2.03000000E+02 
Y = O. Y = O. 
Z = 7.00000000E+OI Z = Q. 

RUN NO. = ORTH02 DATE = 060E74 

.2. MODE ( 7) = 

ROLL ANGLE 
CONE ANGLE = 
EYE TO EYE = 

14.55 HZ 
180.0DEG 
20.00EO 

3.0 IN 

.1 
1 

I 

j III ------- .-..,p " '_44 - . I _I, ff wUt nil.lAt~~· .... 
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EXPERIMENTAL MODE SHAPES,FULL 
CENTER OF EYES LOCA T ION 

X = 1.50000000E+03 
Y =-7.00000000E+02 
Z :;: 2.00000000E+02 

RUN NO ... ORTH02 

B8l 

TEST CAR MF" 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y = o. 
z .. O. 

DATE = 06DE74 

.2, MODE ( 7):-: 

ROLL ANGLE = 
CONE ANGLE :;: 
EYE TO EYE ::: 

14.55 HZ 
180.00[G 
20.001-:G 

3.0 IN 

1) 
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': 

'j 
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EXPERIMENTAL MODE SHAPES.FULL TEST CAR MF = .0, 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X = 2.03000000E+02 X = 2.03000000E+02 
Y =-2.00000000E+03 Y = O. 
Z = 1.50000000E+02 Z = O. 

RUN NO. = ORTHae DATE = 060E7~ 

MODE ( 8) = 
ROLL ANGLE 
CONE ANGLE :: 
EYE TO EYE = 

1~.75 HZ 
180.00EG 
20.00EG 
3.0 IN 
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EXPERIMENTAL MODE SHAPES,rU-L 

CENTER Of" EYES LOCA r ION 
X = 2.03000000E+02 
Y = O. 
Z = 2.00000000£+03 

.RUN NO. 2 ORTH02 

"-----

~. 

I / 
I 

r I 
I-"" I' 

\ \ 

TEST CAR MF' = 
VIEW POINT LOCATION 

X = 2.03000000E+02 
y = O. 
Z s O. 

DATE = 060E74 

.0. MODE ( 8) = 
ROLL ANGLE 
CONE ANGLE 
EYE TO EYE 

14.75 HZ 
= 180.00EG 
= 20.0oEG 

3.0 IN 

'J 1 
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T) 
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EXPERIMENTAL MODE SHAPES,FULL 
CENTER Of" (YES LOCA T ION 

X = 1.20000000E+03 
Y '" O. 
Z = 7.00000000E+01 

RUN NO. = ORTH02 

TEST CAR MF ~ 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y :: O. 
Z .. O. 

DATE = 06oE74 

.. 0, MODE ( 8) = 14.75 HZ 
ROLL ANGLE - 180. OoEG 
CONE ANGI.E = 20.0oEG 
EYE TO EYE ~ 3.0 IN 

.. 

. .: .. M~=-"~ .... ,~;j 



~ 

~ 
B 
t/ 
I 
I 

:1 
'I 
f 

I" 
j 

'" I 
[1 , I 

I. ~ 
5.--' >,1 

:t 
laJ 

> 
l&J 
>-

) laJ 

~ 
u. 
laJ 
~ 

t, 

I 

I" 

B85 

EXPERIMENTAL MODE SHAPES.FULL TEST CAR MF" .. 
CENTER OF EYES LOCATION 

X = 1.50000000E+03 
Y =-7.00000000E+02 
Z = 2.00000000E+02 

RUN NO. = ORTH02 

VIEW POiNT LOCATION 
X = 2.03000000E+02 
Y .. O. 
Z = O. 

DATE :2 06DE74 

.0. MODE ( 8) = 14.75 HZ 
ROLL ANGLE = 180.00EO 
CONE ANGLE = 20.00EG 
EYE TO EYE = 3.0 IN 

l) 

T) 
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1 
1 . 
1 
~ 
l 
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j 
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17.1 HZ 

MODE 

,,; 

'~ 

;r 't 
1 
1 
1 

I 
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l 
1 
l 

1 
1 
1 
,j 
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MEAS. 
NOS. 

AV1/F3 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AV8 

*AV9 
AV10 
AV11 
AV12 

, AV13 
AV14 
Atll5 
AVl6 
AV17 
AV18 
AV19 
AV20 
AV21 
AV22 
AV23. 
AV24 
F1/F3 
F3 I 
F7 , 

CO 

7.4E-04 
-5.0 
-2.0 
0.3 

-0.9 
4.4 
6.9 

-4.1 
7.4 
4.9 
2.1 
4.0 
2.9 
0.1 

-9.5 
-20.5 

5.1 
-7.8 
-6.1 
-2.4 
0.0 
2.3 
7.1 ,. 

-7.8 
-0.01763 
-1.028 
-0.8976 

1387 

17.1 HZ MODE 

QUAD 

1.82E-03 
0.22 
1.25 
0.53 

-0.43 
-1.12 

0.31 .. 
-2.99 

2.33 
-0.24 
-1.92 
-1.36 
1.06 
2.11 

-0.04 
-3.32 

2.39 
-0.98 
-0.06 

0.08 
0.05 
0.11 
1. 25 .It 

-3.33 1 

0.7569 
-0.1859 

0.07378 

MEA;;. 
NOS. 

AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
AL10 
ALII 
AL12 
AL13 
AL14 
AL15 
AL16 
AL17 .~ 
AL18 ' 

* Tuning Measurements - AV9, F3 - 125 1b-pk 

CO 

-2.6E-04 
-2.4 
-4.4 
-1.8 
0.0 
0.1 
1.0 

-0.7 
-3.8 
40.1 
1.1 

-19.6 
-4.2 
3.7 

-10.6 
1.3 

'-12. 9 ,~ 
-9.5 r 

QUAD 

-6.9E-04 
-3.3 
-5.3 

2.8 
-2.3 
6.5 
1.4 

-0.2 
-3.0 
17.2 
55.A 
44.2 

-33.,3 
-86.,3 
-41.6 
-6.6 

-13. 6 ,~ 
-14.0 
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EXPER I MENT AL MOOE SHAPES. rlA..L TEST CAR' MF = 
CENTER or EYES LOCATION 

X = 2.03000000E+02 
Y =-2.00000000E+03 
Z = 1.50000000E+02 

RUN NO. = ORTHOe 

VIEW POINT LOCATION 
X = 2.D3000000E+02 
y = O. 
Z = O. 

DATE = 06DE1't 

--

.0. MOOE( 9):: 
ROLL ANGLE =­
CONE ANGLE ~ 
I:YE TO EVE = 

17.10 HZ 

180.00E(, 
20.00£G 

3.0 IN 

J) 

() 
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EXPERIMENTAL MODE SHAPES,rULL TEST CAR MF = 
CENTER or EYES LOCATION 

X = 2.03000000E+02 
Y = O. 
Z = 2.00000000E+03 

RUN NO ... ORTH02 

VIEW POINT LOCATION 
X = 2.03000000E+02 
Y :a o. 
Z = O. 

DATE • 060E74 

.0, MODE ( 9) = 17.10 HZ 
ROLL ANGLE = 180.00EG 
CONE ANGLE = 20.00EO 
EYE TO EYE = 3.0 IN 

.' 
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EXPERIMENTAL MODE SHAPES,FULL TEST CAR MF = '.0, 
CENTER OF 'EYES LOCAT ION VIEW POINT LOCATION 

X = 1.20000000E+03 X = 2.03000000E+02 
YzO. Y=o. 
Z = 7.00000000t+01 Z = o .. 

RUN NO. :: OfHHOc? OA TE = 060E7Lt 

f100E ( 9) :: 17.10 HZ 
ROLL ANGLE = 180.00EG 
CONE ANGLE = 20.00EG 
EYE TO EYE = 3,0 IN 

t.,) 

J) 

( 

,J 

1 

l 

1 
1 
d 



: i 

i ~ , 
I I 
, j 

\1 
L,; 
~ 1 

I 

t---~ 
Ii 

:r w -> 
W 
>-t' W 

I­
~ 
W 
-oJ 

EXPERIMENTAL MODE SHAPES,FULL 
CENTER, OF EYE.S LOCA T ION 

X = 1.50000000E+03 
Y =-7.00000000E+02 
Z = 2.00000000E+02 

RUII NO. = ORTH02 

·'"'-·~7·"'4:~';"::''''''=~~~---~'''''·~~~ 
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TEST CAR MF'= 
VIEW POINT LOCATION 

X = 2.03000000E+02 
Y :: O. 
Z = O. 

DATE = 060E7'+ 

.0, HOOEe 9) = 
ROLL ANGLE 
CONE ANGLE = 
EYE TO EYE = 

17.10 HZ 
180.00EG 
20.00EG 

3.0 IN 
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MEAS. 
NOS. 

AV1/F3 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AV8 

ftAV9 
AV10 
AVll 
AV12 

I AV13 
AV14 
AV15 
AV16 
AV17 
AV18 
AV19 
AV20 
AV21 
AV22 
AV2~,~ 
AV24 
F1/F3 
F5 1 
F7 , 

CO 

9.3E-04 
-2.2 

5.9 
7.3 

11.5 
13.8 
10.7 

-25.5 
15.0 

6.5 
5.3 
7.0 

-3.5 
-6.2 
-8.6 

-32.0 
39.1 

-22.3 
-16.6 
-3.3 

5.4 
18.5 
24.2 • 

-44.1,11 
0.9035 

-1.084 
-0.8475 

B97 

20.2 HZ MODE 

QUAD 

-6.7E-04 
5.6 

-0.4 
-1. 7 
-6.0 
-9.0 

I -1.9 
-1.2 

-23.4' 
-3.0 
4.4 
0.6 

-O.l. 
-3.7 
4.2 

31.6 
1.7 

11.6 
15.1 
3.6 

-10.5 
-15.1 
-11.7 ._ 

2.9 1 

0.6812 
-0.1879 
-0.6064 

i' 
I 
I 

MEAS. 
NOS. 

AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
AL10 
ALll 
AL12 
AL13 
AL14 
AL15 
AL16 
AL17 
AL18 ,. 

* 'luning Measurements - AV9. 1'3 - 9S If)-pk 

CO 

14.1E-04 
9.3 

-2.0 
-2.6 

3.1 
1.4 
2.5 

-4.4 
38.4 
17.6 
-6.0 

-44.1 
-12.9 
-57.1 
-26.9 
-18.0 

5.5 ,~ 
-6.7 

QUAD 

1. 29E-03 
1.14 
0.6 
0.24 

-0.32 
-0.57 
-1.01 
-0.61 
1.92 

-7.96 
-10.01 
-3.14 
5.93 
9.135 
3.39 

-1.01 
1.25 ~ 
0.62 
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EXPERIMENTAL MODE SHAPES,F'ULL TEST CAR MF' .. 
CHHER OF' EYES LOCAT ION VIEW POINT LOCATION 

X = 2.03000000E+02 ' X :' 2.03000000E+02 
y = -2. OOOOOOOOE +03 Y = 0." 
Z' = 1.50000000E+02 Z = O. 

Rl:JN NO. = ORTH02 OA TE = 060E7 ... 

.0, MODE ( 10) ,. 
ROLL ANGLE = 
CONE ANGLE = 
EYE TO EYE = 

20.20 HZ 
180.00tG 
20.0OCG 
3.0 IN 



EXPERIMENTAL MODE SHAPES.FULL 
CENTER or EYES LOCATION 

X • 2.03000000E+02 
V • O. 
Z 2 2.00000000E+03 

RUN NO. • ORTH02 

TEST CAR MF = 
VIEW POINT LOCATION 

X :0 2.03000000E+02 
V • O. 
Z • O. 

DATE a 060E7Lt 

.0. MODE ( 10) = 
ROLL ANGLE ,. 
CONE ANGLE :0 

EVE TO EYE = 

• 

20.20 HZ 
ISO.OOEG 
20.00EG 

3.0 IN 
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EXPERIMENTAL MODE SHAPES,FULL 
CENTER OF EYES LOCATION 

X = 1.20000000E+03 
Y = O. 
Z ='7:00000000E+OI 

RUN NO. = ORTH02 

" ~""--" 1"-_,-.. ,-_"""'.""..----

-- .. ~~ 

TEST CAR MF = 
VIEW POINT LOCATION 

X ~ 2.03000000E+02 
Y = O. 
Z = O. 

DATE = 060E7lt 

.0, MODE ( (0) = 20.20 HZ 
ROLL ANGLE = 180.00EO 
CONE ANGLE = 20.00EG 
EYE TO EYE = 3.0 IN 
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EXPERIMENTAL MOO[ SHAPES.F'I.A..L T£ST CAR tt='. 

o 

CENTER OF' EYES LOCATION VIEW POINT LOCATION 
X • !.50000000E+03 X - 2.03000000E+02 
Y --1.00000000£+02 Y - O. 
Z • 2.00000000£+02 Z - O. 
~ NO. • OATH02 DAT£ • 06OE7't 

• O. MODE ( 10' m 

ROLL ANGLE • 
CONE ANGLE • 
EYE TO EVE. 

, ' 

20.20 HZ 
180.00EG 
2tLOOEG 
3.0 IN 
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C6 
j 
1 

2.126 HZ MODE l 
-" 

'1 
MEAS. CO QUAD MEAS. CO QUAD NO'S. NO'S. 

AVl/F3 ;'5.41E-03 - 5. S8E-03 ALl/F3 -1.l9E-03 0.82E-~3 
AV2 1.16 -9.56 AL2 1.16 1.5 
AV3 3.61 -20.69 AL3 0.55 -1.33 ~ AV4 -23.58 -15.76 AL4 -0.29 7.65 ! 

AV5 -21.43 21.33 AL5 -2.01 4.92 'I , 
AV6 -0.12 -5.65 AL6 

.. 
-6.06 5.38 'I 

AV7 -20.15 5.18, AL7 -15.26 ~18.0 
" i 

.~ 
AV8 -3.4 6.59' AL8 0.75 -0.81 

I' AV9 -3.23 5.9 AL9 -5.49 ~35. 73 , 
AV10 0.06 3.89 AL10 6.37 1-26.55 I I 

AVll -0.121 4.89 ALll -6.34 47.96 
*AV12 2.08 4.94 AL12 -0.05 -5.65 

AV13 -0.11 2.37 ALl3 -6.61 41.64 
AV14 -1.14 5.52 ALI 4 -2.37 -5.24 
AV15 -3.13 6.82 AL15 7.89 -0.71 
AV16 I -3.19 6.69 AL16 5.33 42.88 
AV17 -2.86 6.35 AL17, -1. 78 I 28.59 1 
AV18 0075 -13.11 AL18 -1.16 -12.1 i AV19 -0.68 '1.75 J AV20 -1.91 36.64 
AV21 7.52 -5.79 
AV22 -1.5 -15.3 
AV23 -1.13 -8.39 
AV24 -1.11 4.98 
AV25 6.49 -10.89 
AV26 0.5 -3.76 
AV27 1,,68 , -2.44 , 
AV28 , -1.5 -8.91 
F1/F3 -0.77 1.342 
F5 + 0.8473 -0.5537 
F7 0.2118 -0.9564 

* T~ Measurements - AV12 F~· 16 Ib-Dk :~ 
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EXPT.MOQE SHAPES,rULL TEST CAR ON TRUCKS UNOErLECTEO MODEL 
CENTER or EYES LOCATION VIEW POINT LOCATION ROLL ANGLE. 

X • 2.03000000E+02 X - 2.03000000E+02 CONE ANGLE. 
Y --2.00000000E+(,)3 Y • o. EYE TO EYE. 
Z • 1.50000000E+02 Z • o. 

RUN NO. • ORTH03 OA TE • 02~A75 

180.00EG 
20.00EG 

3.0 IN 
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E><PT . MODE SHAPES.FULL TEST CAR ON TRUCKS UNOEFLECTED MODEL 
CENTER OF' EYES LOCATION VIEW POINT LOCATION ROLL ANGLE .. 

X .. 2.03000000E+02 X • 2.03000000E+02 CONE ANGLE • 
Y • O. Y • O. 'EYE TO EYE • 
Z .. 2.00000000E+03 Z • O. 

~JN NO. • ORTH03 DATE • 02~A75 

180.00EG 
20.00EG 
3.0 IN 

o 

. i 
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I 
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E>CPT.MOOE SHAPES.Fl.ILL TEST. CAR ON! TRUCKS UNOEFLECTEO MODEL 
CENTER or EYES LOCATION VIEW POINT LOCATION ROLL ANGLE ~ 

X a 1.20000000E+03 X .2.03000000E+02 CONE ANGLE. 
Y • O. Y • o. EYE TO EYE '" Z • 7.00000000E+01 Z • O. 

RUN NO. • ORTH03 DATE • 02.JA75 

ISO.OOEG 
20.00EG 

3.0 IN 
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• 
EXfIT.MODE SHAPES.FlA..L TEST CAR ON TRUCKS UNDEFLECTED MODEL 
CENTER Of'" EYES LOCAT ION V I EW PO I NT LOCAT ION ROLL ANGLE • 

X • 1.50000000E+03 X • 2.03000000E+02 CONE ANGLE. 
Y =--7.00000000E+02 Y • O. EYE TO EYE • 
Z • 2.00000000E+02 Z • O. 
~ NO. • ORTH03 OA TE • 02~A 75 

f) 

180.00EG 
20.00EG 
3.0 IN 

C) 

o 
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C12 

Rigid Body Convection 

--L --- ~ --.-., . 

.-
- -----

EXP1.MOOf: SHAPES.FULL TEST CAR ON TRUCKS foF'. 
CENTER ~ EYES LOCATION VIEW POINT LOCATION 

.0. MODE ( I)· 2~13 HZ 

X • 2.03000000E+02 X • 2.03000000E+02 
Y --2.00000000E+03 y • o. 
Z • 1.50000000(+02 Z • O. 

RUN NO. - ORTH03 DATE • 02.JA75 

ROLL ANGLE • 180.0O£G 
CONE ANGLE a 20.00E~ 
EYE TO EYE a 3.0 IN 

l 
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C13 

Rigid Body Correction 

I 
I 

J 
I 

I I 
-4 

I I 

EXPT • MODE SHAPES. rULL TEST CAR ON TRUCKS Mf. .," 
CENTER or EYES LOCA T ION V I EW PO I NT LOCA T ION (, 

MODE ( I'· 2.13 HZ 
ROLL ANGLE .. 180. OOCO 
CONE ANGLE· 20.00E0 
EYE TO EYE· 3.0 IN 

X • 2.03000000E+02 X .. 2.03000000E+02 
y • o. y • o. 
Z • 2.00000000E+03 Z • O. 

RUN NO. • ORTH03 DATE. 02.JA75 (J) 

-ff 
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C14 

Rigid Body Correc tion 
Rotate Side Panels 
To Vertical Position 

E)CPT . MOOE SHAPES, rlA.L TEST CAR ON TROCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • 1.20000000E+03 X .2.03000000E+02 

.0, MODE( I)· 2.13 HZ 
ROLL ANGLE • 180. ODEG 
CONE ANGLE. 20.00EG 
EYE TO EYE. 3.0 IN Y • O. Y • O. 

Z • 7. OOOOOOOOE+OI Z • O. 
RUN NO. • ORTH03 DATE • 02.JA 75 
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EXPT.MODE SHAPES.FU.L TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • •. 50000000E+03 X • e.03000000E+02 
Y "-7.00000000E+02 Y • O. 
Z • e.00000000E+02 Z • O. 

RUN NO. • ORTH03 DATE • 02JA75 • 

Rigid Body 
Correction 

.0. MODE ( I),. 
ROLL ANGLE .. 
CONE ANGLE :a 

EYE TO EYE .. 

1) 

[) 
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ji .. A i j~.: 
" 
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1 
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e.13 HZ 
180.00E0 
20.00E0 
3.0 IN 
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2.85 HZ 
MODE 
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C17 
2 .. 85 HZ MODE 

MEAS. CO QUAD MEAS. 
NO's. NO'S. 

AV1/F3 -0.96E-03 8.82E-03 AL1/F3 
AV2 -0.43 -6.31 AL2 
AV3 -1.38 -6.55 AL3 

; AV4 -0.61 -6.79 AL4 
AV5 -4.23 -0.04 AL5 
AV6 1.13 1.75 AL6 
AV7 -1.04 4.5 .. AL7 , 

Lt AV8 1.66 -8.51 AL8 
(' 

*AV9 -1.93 6.9 AL9 \; 

~ AV10 -1.76 5; 75 ALto 
i ' AV11 -0.72 3.1 ALll ~ " 

~··r AV12 -0.21 1.18 AL12 
! ~, 

AV13 1.22 -1.09 AL13 r' ri AV14 0.86 -3.24 AL14 
j: AV1S 1.27 -5.77 AL15 
1· AV16 3.32 -7.94 AL16 t, 

'I. 1: 

AV17 -0.83 6.85 AL17, Vi 
j-! AV18 1.6 -10.2 AL18 ki 

-1.79 - 15.24 
, 

Ii AV19 
\' AV20 5.19 -3.62 \! 

AV21 -8.99 1.67 Ii 
Ii AV22 -12.98 0.97 11 : Ii AV23 -2.26 5.82 , 
II 

t· tI AV24 2.31 -8.59 Ii AV25 1.01 -5.98 I! 
ii AV26 -1. 78, 5.47 
~ AV27 1. 1.38 -5.8 1. , 
:1 AV28 -1.82 6.03 

FI/F3 1.138 0.1251 

F5 + 0.6417 1.015 
'.~ F7 . 0.3888 1.249 

*Tuning Measurements - AV9, F3 • 14 1b-pk 

;~ 

fr 

~. J~-: .. _._L·~. 

CO QUAD 

-2.4E-04 0.24E-03 
-9.9 0.35 
4.1 0.53 
9.5 0.08 

29.8 0.13 
-2.1 0.32 

7.8 2.11 
0.6 0.17 

23.0 1.84 
-59.7 -8.2 
48.5 3.66 
53.4 6.97 
1.6 -0.57 

-255.8 8.66 
-7J.5 -3.67 
-15.8 0.46 

21.1 -3.76 , , 
-6.2 -2.13 
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EXPT .MOOfC SHAPES.F'U.L TEST CAR ON TRUCKS HF'. 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X • 2.03000000E+02 X - 2.03000000E+02 
Y --2.00000000E+03 Y • o. 
Z • 1.50000000E+02 Z • o. 

Rl.H NO. • OATH03 DATE • 02~A75 

Rigid Body 
Correction 

----~ 

I- __ -

.0. MODEC 2). 
ROLL ANGLE a 

CONE ANGLE -
EYE TO EYE • 

2.85 HZ 
180.00EG 
20.00EG 

3.0 IN 
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EXPT.MOOE SHAPES,FULL TEST CAR ON TRUCKS MF a 

CENTER ~ EYES LOCA T ION V J EW PO J NT LOCA T ION 
X • 2.03000000E+02 X • 2.03000000E+02 
y • O. Y • O. 
Z • 2.00000000E+03 Z • O. 

fU.I NO. • ORTH03 DATE • 02~A75 

.0, MOOE(2) .. 2.85 HZ 
ROLL ANGLE = 180.00EG 
CONE ANGLE.. 20.00EG 
EYE TO EYE" 3.0 IN 

Ii 

-, 
i j , 



r. ,. 

:[ 
f 

~~ ~':-. 

U , " 

~ , 

i 
:~ 

:'"\ 

3 ..... -> 
:1 ..... 

>-
! ..... 
I , .... 
; ; La. ..... , , ..J I' 

~,: 
- 1!fil"~';lIltr_:!I!!h~_ 

Rigid Body 
Correction 

M 
, I 

II 

'I IIII 
,Ii 1'1 

II 
Ii 
1\ 

I 

C2l 

-1""1 

1/ 

." .. , ftjl' 

.~ 

'I ~rr 
II ~,...I I 

II I 

I I I 
I , I 

I I 
t--_____ --_-..... "\II I I 

-.- I I 

11\11 ,","- - ___ ~~!II 
..a -I"" I I 

tt 
1I 

/~==-==:.....=-w'f__~ ~.~ ~~ 

j-"---'-~~- 'I--t'l'~~ 

,~ . .. 

rJ 

EXP1.MOOE SHAPES.F'ULL TEST CAR ON TRUCKS MF'. .0. MODE ( 2)· 2.85 HZ 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X • 1.20000000E+03 X • 2.03000000E+02 
y • O. Y • O. 
Z • 7.00000000E+01 Z • O. 

RUN NO. • ORTH03 DATE • 02~A75 

ROLL ANGLE • 180.0DEG 
CONE ANGLE· 20.0DEG 
EYE TO EYE· 3.0 IN 



EXPT.MODE SHAPES.F"lA.L TEST CAR ON TRUCKS MF''' 
CENTER OF" EYES LOCATION VIEW POINT LOCATION 

X • 1.50000000E+03 X. 2.03000000E+02 
Y .-7.00000000E+02 if. O. 
Z • 2.00000000E+02 Z • O. 

fU\,I NO. • ORTH03 DATE • 02.JA75 

-~-,------- . 

:, ~~..J~ c ,," ,,~C_,,' ,,_~L'_ ~~,~,-,_,_, ~_ 

.0, MODE( 2)· 2.85 HZ 
ROLL ANGLE .. 180. OOEG 
CONE ANGLE" 20.00EG 
EYE TO EYE.. 3.0 IN 
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3.15 HZ 
MODE 
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~ 3.15 HZ MODE 
i MEAS. CO MEAS. -1 

NO·S. QUAD 
NO'S. co QUAD .~ 

0 ~ 
AV1/F3 9.1E-04 1.2E-03 AL1/F 3.2E-04 1.48E-03 ~ AV2 -9.4 -1.71 AL2 8.7 3.47 1 AV3 11.9 -2.08 AL3 -6.3 0.88 j AV4 -2.2 -1.79 AL4 -4.6 -0.83 ~ 'i. AV5 -4.8 -0.91 AL5 6.3 2.35 ,1 I AV6 -13.0 -2.18 AL6 9.2 0.93 ;, 
AV7 -8.2 -1.5 " AL7 -9.6 2.23 

<,j. AV8 8.9 1.14 AL8 4.0 1.16 
AV9 4.1 0.0 AL9 -2.5 1.16 ' i 
AV10 3.7 -0.12 AL10 10.5 -1.92 t-
AV11 4.0 -0.17 ALll -4.1 -0.59 i i 
AV12 4.6 -0.21 AL12 19.3 1.06 I 

h AV13 4.4 -0.15 AL13 -8.6 -0.71 ~ , ~~. AV14 4.1 -0.22 AL14 -5.3 1. 37 , 
Ii AV15 3.6 -0.19 AL15 -20.8 1.13 w 

AV16 3.6 -0.22 AL16 12.2 --1.13 i i ~ *AV17 0.6 -0.91 AL17 •• 0.8 , -0.26 , . ,~ AV18 9.6 2.11 AL18 22.6 -1.87 I> . j ~ AV19 10.5 4.32 . I j AV20 5.1 1.17 
~ AV21 -8.0 2.20 
~ AV22 -2.9 1.7' 

I? i l AV23 -4.1 1.62 I' 
I~ ~ AV24 -1.6 -1.37 [, 

1 ~ AV25 -4.0 -0.7 I' ,~, ,\ 

AV26 -2.8 -0.77 r( I l AV27 -2.3 0.44 ~ ~ !f I AV28 -1.4 0.68 I",; 
t.; 

AV29 -4.3 -0.35 !,~ 

I 
IX 
r{ i AV30 -4.2 -0.25 fJ ';. AV31 -7.2 -1.0 , Ii i AV32 , -1.8 

, 
-~ 1 0.96 

;j F1/F3 1.252 0.3478 
F5 ~ 1.121 -0.2792 ji F7 1.349 0.446 

c. 

*Tuning Measurements - AV17, F3 = 85 1b-pk 

C=~-'-"'''l' 
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Rigid Body 
Correction 
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EXPT.MOOE SHAPES , FULL TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION • I, MODE ( 3)· !' ' ... 15 HZ 

ROLL ANGLE :: I •• OOEG 
CONE ANGLE. cu.OOEG 
EYE TO EYE· 3.0 IN 

X • 2.03000000E+02 X • 2.03000000E+02 
Y --2.00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 
~ NO. • ORTH03 DATE • 02~A 75 
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Rigid Body r-- Correc don 
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EXPT . MODE SHAPES.FULL TEST CAR ON TRUCKS MF'. 
CENTER OF EVES LOCAT ION VIEW POINT LOCATION 

X • 2.03000000E+02 X • 2.03000000E+02 
V • O. V • o. 
Z • 2.00000000E+03 Z • O. 

R\.tII NO •• ORTH03 DATE • 02JA75 

• 1. MODE ( 3)· 3. 15 HZ 
ROLL ANGLE • 180. OOEG 
CONE ANGLE ~ 20.00EG 
EVE TO EYE· 3.0 IN 
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C30 

EXPT.MOOE SHAPES.F"ULl TEST CAR ON TRlXKS Mf"'. 

0 

CENTER or EVES LOCATION VIEW POINT LOCATION 
X • 1.20000000E+03 X .2.03000000E+02 
V • O. Y • O. 
Z • 7.00000000E+Ol Z • O. 
~ NO. • ORTH03 DATE. 02JA7S 

'. • 

.1. MODE ( 3). 
ROLL ANGLE • 
CONE ANGLE. 
EYE TO EYE. 

3.15 HZ 
180.00EG 
20.00EG 
3.0 IN 
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C31 

EXPT.MOOE SHAPES.FULL TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCAT ION VIEW POINT LOCATION 

X • 1.50000000E+03 X a 2.03000000E+02 
Y ·-7.00000000E+02 V • O. 
Z • 2.00000000E+02 Z • O. 

RlH NO. • ORTH03 DATE • 02.JA75 

Rigid Body Correction 

.1. MODE' 3)· 3.15 HZ 
ROLL ANGLE a 180.0DEG 
CONE ANGLE ~ 20.0DEG 
EYE TO EYE = 3.0 IN 

J) 

o 

.. .-d!! 
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6.3 HZ 
MODE 
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6.16 HZ MODE 

MEAS. CO QUAD MEAS. 
NO'S. NO'S. 

AV1/F3 -4.3E-04 -12.52E-03 AL1/F3 
AV2 -30.3 8.87 AL2 
AV3 36.8 6.92 AL3 
AV4 -45.9 -0.91 AL4 
AV5 9.6 -0.66 AL5 
AV6 20.9 -5.63 AL6 
AV7 -0.3 -9.25; AL7 
AV8 1.9 11.83 AL8 
AV9 -0.9 1.6'1 AL9 
AV10 -1.7 1.85 AL10 
AVll 0.1 1.17 ALll 
AV12 0.3 0.49 AL12 
AV13 2.7 -0.1 AL13 
AV14 1.0 -0.52 AL14 

. AV15 2.0 -1.35 AL15 
AV16 3.6 -1.6 AL16 

*AV17 12.3 10.22 AL17 .~ 
AV18 49.1 -8.49 AL18 
AV19 13.4 -7.08 
AV20 1.1 -2.14 
AV21 -4.5 1.93 
AV22 -3.4 7.36 
AV23 -13.8 9.2 
AV24 -3.5 -12.9 
AV25 17.5 4.42 
AV26 -11.6 -5.98 

· AV27 -12.1 -4.13 
· AV28 2.1 4.81 
· AV29 11.6 1.35 
· AV30 10.0 0.68 
· AV31, 40.2 

1 
9.03 l' · AV12 -27.0 -8.86 

F1/F3 -2.7 0.9805 
F5 ~ -0.621 -0.2721 
F7 -1.i7l 1.264 

! 

I 

. 
I 
I 

, 

*TuntngMeasurements - AV17, F3 - 30 1b-pk 

CO 

-1.8E-04 
-9.7 
-8.9 

1.2 
-4.3 
-5.6 
-9.5 
-7.0 
20.2 

-68.0 
-19.9 

6.0 
24.0 
.5.3 

44.8 
33.3 
-4.7 

-26.7 
, 

I 

QUAD 

-1O.7E-03 
-7.63 
-5.01 
-1.0 

1.28 
3.93 
9.34 

10.4 
6.45 

18.05 
9.49 
0.01 

-2.51 
-7.51 

-11.25 
-3.57 
-2.14 • 
-1.41 

. I' ) 

, 
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6.3 HZ MODE 

0 MEAS. CO QUAD MEAS. 
CO QUAD NO'S -.NO' & 

AVl/F3 -3.3E-04 1. 44E-03 ALl/F3 -2.7E-04 -1.27E-03 
AV2 3.2 1.1 , AL2 -1.9 -0.34 
AV3 4.3 0.72 AL3. 1.9 -0.14 
AV4 4.8 0.04 AL4 -4.7 0.31 '. AV5 8.7 -0.14 AL5 -6.7 0.30 
AV6 8.1 -0.81 AL6 -3.3 0.57 
AV7 3.6 -1.12 .. AL7 -4.2 0.92 
AV8 -0.5 1.54 AL8 -3.5 1.22 
AV9 0.0 0.17 AL9 -5.1 0.16 
AVIO 0.4 0.2 AL10 -1.0 1.29 

., AVl1 0.4 0.11 ALll -1.7 0.34 
~. AV12 1.2 0.06 AL12 0.0 0.19 

AV13 0.3 -0.03 AL13 2.5 -0.24 
AV14 1.0 -0.07 AL14 3.7 -1.07 

~I 
AV15 1.0 -0.16 AL15 4.9 -1.27 
AV16 0.7 -0.19 AL16 4.3 -0.71 

'kAV17 2.9 1.21. AL17, ,~ -4.7 , -0.2 , . 
J1 AV18 -2.4 -1.12 AL18 2.8 0.41 

AV19 -3.5 -0.92 
AV20 -2.7 -0.58 
AV21 -3.9 0.24 
AV22 -5.2 1.45 

1 0 AV23 -4.1 1.12 
AV24 2.1 -1.53 

i AV25 0.6 0.46 j 
AV26 2.0 -0.63 
AV27 -0.4 -0.39 
AV28 -1.6 0.6 

, AV29 0.4 0.24 
i AV30 -0.2 0.12 

r .... 
AV31 ,~ 1.6 0.89 , I 

I ,~ ,~ ~i -1.3 -0.89 ~~l AV32 
t I F1/F3 -1.012 -2.36E-02 ~(! 
rn F5 + 0.8908 -0.1487 
)1.1 F7 , -0.8713 0.1624 

t! 
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*T"ninftl M ....... 'I1'~nv:>nt'A - AV17 F3 II: 136 Ib-Dk 
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EXPT . HOOE SHAPES, ru..L TEST CAR ON TRUCKS t-f'. 
C/ :R Of" EYES LOCAT ION VIEW POINT LOCATION 

( , • 2.03000000E+02 X, a 2.03000000E+02 
Y o-2.00000000E+03 y • O. 
Z 0 1.50000000E+02 Z • O. 

RUN NO. • ORTH03 OA Tt • 02JA7S 

.0, t1OOE( 4)" 
ROLL ANGLE = 
CONE ANGLE. 
EYE TO EYE. 

6.16 HZ 
180.00EG 
20.00EG 
3.0 IN 

]) 

]) 

o 

t 
[ 

1 

j , 
\t 1 

1 

i 
,1 I .~ 

~ 
i I 

·'1 
q' :1 
t r 

1 
:j 

,~ 

:~ 
I~: 

;~ 

1 
1 
1 

~ 1 -, 
~ -, 
~ 
j 

, j 
ri ~ [;1 
" 
,l 

, 

i~ 

i 



, i 

'\ 
.I 

o 

C38 

EXPT • MODE SHAPES. F'lA.L TEST CAR ON TRUCKS MF'. .0. 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X • 2.03000000E+02 X • 2.03000000E+02 
y. O. y .. O. 
Z • 2.00000000E+03 Z • O. 

Rl.t4 NO. • ORTH03 OA TE • 02..JA 75 .. 

MODE ( '+). 
ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE. 

6.16 HZ 
180.00EG 
20.00EG 
3.0 IN 

. ..... t.i 
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EXPT.MOOE SHAPES , FULL TEST CAR ON TRUCKS MF. .0, 
CENTER oF EYES LOCATION VIEW POINT LOCATION 

X • 1.20000000E+03 X .2.03000000E+02 
Y • O. Y • O. 
Z • 7.00000000E+01 2 • o. 

Rl,.t.I NO. • ORTH03 DATE. 02JA75 

-.. :-----~:~-=~·~~·_:_~ .. f---··· ·····'~~~·~I ..... fi#:c:~·l 

MODE ( 4). 
ROLL ANGLE • 
CONE ANGLE ,. 
EYE TO EYE ,. 

6.16 HZ 
180.0DEG 
20.0DEG 

3.0 IN 
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EXPT.MODE SHAPES.FULL TEST CAR ON TRUCKS MF'. .0. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • 1.50000000(+03 X .. 2.03000000E+02 
Y --7.00000000E+02 y .. O. 
Z .. 2.00000000E+02 Z .. O. 

RUN NO. • ORTH03 DATE • 02~A75 

MODE ( 4) .. 
ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE. 

6.16 HZ 
ISO.OOEG 
20.0OCG 
3.0 IN 
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EXPT.MOOE SHAPES,FULL TEST ICAR ON TRUCKS MF. 
CENTER ~ EYES LOCA T J ON V I EW PO t NT LOCA T rON 

.2, MODE ( 5). 

X • 2.03000000E+02 X • 2.03000000E+02 
y a-2.00000000E+03 y • O. 
Z • 1.50000000£+02 Z • O. 

R\..toI NO. • ORTH03 DATE. 02"'A75 

ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE. 

6.30 HZ 
190.00EO 
20.00EO 
3.0 IN 

J) 
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EXPT ,MODE SHAPES.F"LLl TEST CAR ON TRUCKS Hf' ~~ 
CENTER OF EYES LOCAT ION VIEW POINT LQcAiWN 

X N a.03000000E+Oa x • a.03000000E~02 
y • O. Y • O. 
Z • a.00000000E+03 Z • O. 

RUN NO. • ORTHOl OA TE • OaJA75 o 

"j'~ t' u .itt'-

:. , 

b! 1 

HODE( 5). 
ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE .. 

6.30 HZ 
180,OOEG 
aO.OOEG 
3,0 IN 

; ~ 

. i 
J. 

'I 

I" " 
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EXPT . MODE SHAPES, f'lA..L TEST CAR ON TRUCKS ,.,... 
CENTER Of' EYES LOCA T ION V I EW PO I NT LOCA T ION 

X a 1.20000000E+03 X .2.03000000E+02 
Y • O. Y • O. 
Z • 7.00000000E+OI Z • O. 

RUN NO. • ORTH03 OA TE a 02~A75 

.2, MODE. ( 5). 
ROLL ANGLE • 
CONE ANGLE. 
EYE TO EYE a 

,n, """I~ ¥. "'!"-, 
,",-,---+->-i: _.' .'''_, , 1 

6.30 HZ 
180.0DEG 
20.0DEG 
3.0 IN 

() 

() 

.~ 
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... 

EXPT • MODE SHAPES. FULL, 
CENTER Or EYES LOCAT 

X ~ 1.50000000E+O~ 
Y =-7.00000000£+02 
Z ~ 2.00000000£+02 

RUN NO. :: ORTH03 

rF.ST 

J 

C44 

CAR ON TRUCI<S ~F. 

VIEW FOINT LOCATION 
X a 2.03000000E+02 
Y .. O. 
Z :: O. 

DATE • 02JA75 

.2. MODE ( 5) .. 

ROtL Ar--:OLE = 
CONE f,I':OLE = 
EYE 10 EYE :: 

6.30 HZ 
IOO.ODEG 
20.0DEG 

3.0 IN 
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6.31 HZ 
MODE 
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6.31 HZ MODE 

MEAS. CO QUAD MEAS. CO QUAD 
NO'S. NO'S. 

~----~--------~------'--r-----~~------~--------;) 
AVl/F3 4.3E-04 

-2.5 
2.01E-03 

-2.66 
AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
AL10 
ALll 
AL12 
AL13 
AL14 
AL15 
AL16 
AL17 ,~ 
ALlS 

AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AVS 
AV9 
AV10 
AVll 

*AV12 
AV13 
AV14 
AV15 
AV16 
AV17 
AV1S 
AV19 
AV20 
AV21 
AV22 
AV23 
AV24 ,~ 
Fl/F3 
F~ 1 
F7 , 

3.3 
8.7 

-6.0 
4.5 
4.4 
2.3 
2.5 
2.6 
3.4 
3.5 
3.5 
3.1 
1.6 
0.9 
5.6 
0.1 

-3.0 
-4.7 
-3.2 
-2.1 
-1.0 ,. 

2.4 
0.9782 
0.9862 
0.9743 

-3.17 
-2.46 
-2.83 
-3.55 
-2.24 

1. 67 
1.84. 
2.05 
2.91 
3.23 
3.13 
2.75 
1. 76 
1.29 
1. 94 

-2.S4 
-3.76 
-3.48 
-3.33 
-2.90 
-2.15 ., 

1.66 
-1.582E-02 
-0.1454 
-0.164 

*Tuning Measurements - AV12, F3 = 190 1b-pk 

-1. 7E-U4 
-4.3 
0.0 

-1.5 
0.3 
0.0 

-0.6 
0.4 

-6.2 
-0.1 
0.8 

-2.9 
1.1 

-2.7 
0.6 

-3.7 
-35.7 •• 

/.5 

-2.2E-04 
2.2 

-2.3 
0.8 

-3.0 
-0.3 
-2.3 
0.0 
2.7 

-4.6 
-3.S 
-3.5 
-0.9 
-2.7 

3.1 
0.1 

-20.1 .~ 
-14.0 

[J 

~!.~:~=~''';'''wii.L~,,-~~:~~,yii'''¥V''''h~,~"itjf'4''';!;''';;';;;';';''ii.',"~~~~~~"".~",'"""-4ii • ....J,.iiW4.".+,""':i1i;" ·'t:'<i.;j.~d~;j;,£'~~"",'~';''''~::L''__ .~,_~._:1- ... J 
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9.0 HZ . 
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--. --.... _--- --- .~ 

;" \ 1 
CO QUAD j 

ff 

1 
"" ~ --- ------- ---- " 

-2.6E-04 3.48E-03 ,I 

1 1.3 2.21 ,+ 

i -3.7 -0.59 
, 

-3.7 -1. 71 
-4.0 -1.45 
-3.2 -0.4 

9.0 HZ MODE .. - .... _.- .......... "-'-- ._- .- ----_.-
MEAS. 

CO QUAD MEAS. 
NO'S. 1~0' S. ..... -

AVl/F3 -0.7E-04 -1.S3E-03 ALI/F3 
AV2 1.2 0.78 AL2 
AV3. 4.7 -0.94 AL3 
AV4 5.5 -0.30 AL4 
AV5 -2.0 -0.96 AL5 .;; 
AV6 25.1 -5.42 AL6 

-0.4 2.57 
.1 : -0.4 3.5 'I 

" 
AV7 -2.9 -0.63 AL7 
AV8 -1.5 -2.34 AL8 

3.3 6.82 ~' 
8.0 4.32 • I 0.7 "'2.1 ~ 

4 

AV9 -0.1 -0.01 AL9 
AVI0 0.4 -0.12 ALlO 
AVll 0.6 0.17 ALIt 

0.8 -7.67 ~ 
'i 

-3.1 -7.2 • 
!, AV12 0.8 -0.1 AL12 
i--,.P & AV13 0.5 -0.25 AL13 

6.0 -0.75 " >, 

I 7.7 5.45 .i 
1 

5.1 6.51 

AV14 0.6 0.18 AL14 
AVIS 0.4 0.09 AL15 

.AV16 0.1 0.33 AL16 
-7.2 2.9 
0.1 -1.22 

I 
~ 

"-,i 

C' ) 1 ... ~., 'i 

., 

*AV17 4.2 1.58 AL17 ,~ 
AV18 - 3.5 -0.4 AL18 
AV19 -7.5 0.6 , ~V20 -4.3 2.26 

H 
AV21 -5.4 1.49 

.j AV22 -0.9 0.7 ! 
I AV23 -2.,9' -1.03 

,~ I AV24 3.9 2.3 

I 
AV25 2.2 0.71 
AV26 2.2 0.74 
AV27 -2.1 1.0.74 

! AV28 -2.7 -1.01 I AV29 0.7 0.14 
I AV30 1.0 0.33 I 
I AV31 4.7 0.68 , 
I AV32 \~ -2.9 ~ -0.55 

FI/F3 -1.033 3.357E-0 
I 

F5 + 0.9729 8.864 , . 
I F7 -0.9597 -4.394 

I 
! , 
i 
I ill ~ 
0 
" 

i \ ~ ~ \ , 

r ' 0, 



AVl7 

AV24 

3 

I 
1 sec ~ 
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» 9 ~ ... 
9 HZ MODE 
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-

EXPT.MOOE SHAPES.fULL TEST CAR ON TRUCKS Mf w.O. 
CENTER Of EYES LOCATION VIEW POINT LOCATION' 

X - 2.03000000E+02 X • 2.03000000E+02 
Y --2.00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 

Rl.t,I NO. • ORTHa3 DA TE • 02.JA 75 

MODE ( 6). 
ROLL ANGLE • 
CONE ANGLE • 
EYE TO EYE • 

,," ) 

9.00 HZ 
180.00EG 
20. OC~'~G 

3.0 IN 
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l' I , 

\ 

l 

:I 
LaI -> 1\ 
~ 
LaI ... 
lAo 
LaI 
~ 

V 
11 

~ 
V' 

~ 

EXPT . t100E SHAPES, FQL TEST CAR ON TRUCKS Mf". 
CENiER Or EYES LOCATION VIEW POINT ~OCATION 

X • 2.03000000E+02 X II 2.03000000E+02 
y .. o. y • o. 
Z • 2.00000000E+03 Z • O. 

RUN NO ... ORTH03 DATE. 02..JA75 

.0, MODE ( 6) .. 
ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE .. 

9.00 HZ 
180.00EG 
20.0oEG 

3.0 IN 

. i . 
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i ' 

~ 
~ ! EXPT . MODE SHAPES. F'ULL TEST CAR ON TRUCKS Hf". 

CENTER OF' EYES LOCATION VIEW POINT LOCATION 
X a 1.20000000E+03 X .2.03000000E+02 
Y • O. Y • O. 
Z a 7.00000000E+OI Z • O. 

RlRII NO. • ORTH03 OA TE • 02.JA 75 

.0. MODE ( 6). 
ROLL ANGLE. 
CONE ANGLE .. 
EYE TO EYE .. 

9.00 HZ 
180.00EG 
20.00EG 
3.0 IN 

, 
,.. I' 

J) 
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EXPT • MODE SHAPES,FULL TEST CAR ON TRUCKS MF'. 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X • 1.50000000E+03 X • 2.03000000E+02 
Y --7.00000000E+02 Y • O. 
Z • 2.00000000E+02 Z • o. 

a~ NO ... ORTH03 DATE • 02JA75 

.0, MODE ( 6)­
ROl.L ANGLE .. 
CONE ANGLE .. 
EYE TO EYE .. 

9.00 HZ 
180.00EG 
20.00EG 

3.0 IN 

I 
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1 
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12.56 HZ ~ .. 
MODE 

'~D j 
Ii 

~; 1 
1 

i 
J 
1 

l j 
1 

~ j 
) 1 it. 1 
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MEAS. 
NO'S. 

AV1/F3 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AV8 
AV9 
AVlO 
AVll 
AV12 
AV13 
AV14 

. AVIS 
AV16 

*AVI7 
AV18 
AV19 
AV20 
AV21 
AV22 
AV23 
AV24 
AV25 
AV26 
AV27 
AV28 
AV29 
AV30 
AV31 
AV32 
F7 

CO 

-1O.3E-04 
5.2 
0.2 

-5.5 
-3.8 

-13.8 
-1.3 

2.6 
-7.1 
-1.8 
4.4 
8.1 
7.4 
3.6 

-3.0 
-8.5 
5.5 

-3.4 
-9.4 
-7.1 
-5.5 
-1.9 
6.3 

-12.2 
5.4 
1.3 
2.7 
7.1 
5.6 
4.6 
6.6 ,. 

-0.3 ' 
0.9482 

J' 

C60 

12.56 HZ MODE 

QUAD 

0.69E-03 
0.26 
0.58 
1.25 
0.95 
2.29 

-1.34 
3.85 
2.·27 
0.96 

-0.51 
-1. 35 . 
-1.58 
-0.59 
0.76 
1.99 
3.06 

-1.41 
0.67 

'1.36 
0.98 
0.35 
0.18 
0.13 

-0.64 
-2.02 
-1.92 
-0.52 
-1. 21 
-1.16 
-0.25 ,It 
-1.7 
-1.298E-02 

MEAS. 
NO'S. 

ALl/F3 
AL2 
AL3 
AL4 
ALS 
AL6 
AL7 
AL8 
AL9 
AL10 
ALll 
AL12 
AL13 
AL14 
AL1S 
AL16 
AL17 ,_ 
AL18 

*Tuning Measurements - AV17, F3 = 161 1b-pk 

-,- t ttfW).n¥'1.!iI'tlllt! --- -- .I'ss::r:::-, -_..., 

CO 

-3.9E-04 
-3.6 
-1.5 

2.2 
1.5 
3.1 
3.6 
3.0 
5.0 
7.5 
2.0 

-1.1 
-0.7 

3.2 
-7.2 
0.0 
0.0 ,~ 

-2.0 

QUAD 

1.SE-03 
0.93 

-0.53 
-0.75 
0.68 
0.83 

-0.77 
-1.69 

3.25 
-1.21 
-4.9 
-1.99 

2.35 
5.36 

-0.64 
-4.19 
0.0 •• 

-1.22 
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EXPT.MOOE SHAPES.FULL TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X ~ 2.03000000E+02 X • 2.03000000E+02 
Y ~-2.00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 

RUN NO. • ORTH03 DATE. 02JA75 

I 
I 

.; 

• O. MODE ( 7) D 12.56 HZ I ROLL ANGLE ~ 180.00EG 
CONE ANGLE :a 20.00EG 
EYE TO EVe: • 3.0 IN 

I 
I 

\1 
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EXPT.MOOE sHAPES.FULL TEST 
CENTER or EYES LOCATION 

X • 2.03000000E+02 
Y • o. 
Z a 2.00000000(+03 

RUN NO. • ORTH03 

C63 

CAR ON TRUCKS MF. 
VIEW POINT LOCATION 
X • 2.03000000£+02 
y • O. 
Z a O. 

OATE: • 02JA75 

.0. MODE ( 7). 12.56 HZ 
ROLL ANGLE a 180.0DEG 
CONe ANGLE a 20.0DEG 
EYE TO EYE a 3.0 IN 
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EXPT.MOOE SHAPES,FULL TEST 
CENTER OF EYES LOCATION 

X • 1.20000000E+03 
Y • O. 
Z • 7.00000000E+OI 

RUN NO. II ORTH03 

C64 

CAR ON TRUCKS MF .. 
/ 

VIEW POIr' )CA'fION 
X • 2.0Z_ w .JOOE+02 
Y • o. 
Z • O. 

DATE • 02JA75 

t(;} -., ' 

'\ t. 

( , 

bt 1$. I , UijrWf ,.:, !l ?In_'-l liIiU*licb 

.0, HODE( 7). 
ROLL ANGLE .. 
CONE ANGLE II 

EYE TO EYE .. 

ta t 

12.56 HZ 
180.0DEG 
20.00EG 
3.0 IN 

. &.1. 

. 
i: 
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EXPT.MODE Si-i~ES.F'Ul.L TEST CAR ON TRUCKS Mf'. 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X ~ 1.50000000E+03 X • 2.03000000E+02 
Y =-7.00000000E+02 y • O. 
Z • 2.00000000E~02 Z • O. 

RUN NO. a ORTH03 DATE • 02JA75 

.0. MODE ( 7) a 

ROLL ANGLE ... 
CONE ANGLE • 
EYE TO EYE ~ 

12.56 HZ 
180.00EG 
20.00EG 
3.0 IN 

J} 
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12.79 HZ 
MODE 

.-1 
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MEAS. CO NO'S. 

AV1/F3 4.0E-04 
AV2 0.4 
AV3 -1.2 
AV4 3.0 
AV5 1.5 
AV6 5.7 
AV7 -5.0 
AV8 22.0 
AV9 8.9 
AVlO 6.0 
AV11 1.5 

*AV12 -0.4 
AV13 -2.9 
AV14 0.8 
AV15 3.2 
AV16 6.0 
AV17 21.9 
AV18 -7.7 
AV19 13.1 
AV20 1.7 
AV21 2.7 
AV22 -3.0 
AV23 5.5 
AV24 -1.7 
AV25 -2.8 
AV26 -7.3 
AV27 -9.3 
AV28 -0.6 
AV29 -6.5 
AV30 -6.3 
AV31 , 

~ 
-1.4 ,. AV32 -10.0 

;!'J 0.7502 
-1.87 

F4A -1. 743 
F5 0.4969 
F7 0.699 

. 

II I 

C67 

12.79 HZ MODE 

QUAD MEAS. 
NO'S. 

3.1E-03 AL1/F3 
-0.56 AL2 

1.5 AL3 
2.03 AL4 
1. 96 AL5 
1.03 AL6 

-1.63 AL7 
3.65 AL8 
3.84 AL9 
1.52 ALlO 

-1.15 AL11 
-2.66 AL12 
-2.57 AL13 
-1.0 AL14 

1.58 AL15 
4.0 AL16 
2.59 AL17 " 

-1.41 AL18 
-0.35 

2.05 
2.02 
0.89 

-0.7 
3.11 

-1.91 
-2.25 
-2.18 
-1.84 
-1. 95 
-1.97 
-1. 51 , 
-1.94 
-0.6484 

0.2242 
0.2373 

-0.5978 
0.2329 

*Tunin~ Measurements - AV12. F3 = 136 1b-pk 

CO QUAD ~. .:.) 
8.7E-04 -7.9E-04 
2.4 -4.7 
0.0 -1.8 
3.0 -0.8 
2.8 -3.2 
4.6 0.8 

-3.6 2.3 
-9.4 8.5 
0.0 0.0 

I 
i J 

-4.4 -10.4 
-29.8 7.5 
-18.3 -5.3 

11.4 -12.3 
25.5 -14.9 
-2.6 -15.7 

-25.4 1.2 
3.4 , -7.1 ,t 

-2.3 -4.9 
" 

[) 

P 
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C69 

EXPT.MOOE SHAPES,FULL TEST CAR ON TRUCKS r-F. 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X - 2.03000000E+02 X • 2.03000000E+02 
Y --2.00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 

RUN NO. • ORTH03 OATE • 02~A75 

.1, MOOE( 9)· 
ROLL ANGLE "" 
CONE A: '.t • 
EYE TO EYE • 

12.79 HZ 
190.00£0 
20.00EO 

3.0 IN 

, 
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EXPT . MODE SHAPES. F'lA.L TEST CAR ON' TRUCKS MF". 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X ~ 2.03000000E+02 X • 2.03000000E+02 
y • O. Y • O. 
Z • 2.00000000E+03 Z • O. 

RUN NO. • or~nt03 DATE .. 02.JA75 

.1. MODE ( S)· 
ROLL ANGLE • 
CONE ANGLE • 
EYE TO EYE • 

12.79 HZ 
180.0DEO 
20.00EO 

3.0 IN 

, .. '~-- -'.~'- -. --...... ~"'" .,~.-~,-", 
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EXPT .t1OOE SHAPES,FULL TEST CAR ON tRUCKS t1='- • I • MODE ( 8) • 12.79 HZ 
CENTER or EVES LOCA T ION VJEW POINT LOCATION ROLL ANGLE • 180.00EG X • 1.20000000E+03 x .. 2.03000000E+02 CONE ANGLE • 20.0DEG 

V • O. V - O. EYE TO EYE • 3.0 IN Z • 7.00000000E+QI Z • O. RUN NO. .. ORTH03 DATE • .Q2..JA75 
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C72 

'. • 

EXPT . MOD£ SHAPES. r:lA.L TEST CAR ON TRUCKS HF'. 
CENTER or EYES LOCATION VIEW POINT LOCATION 

X • 1.50000000E+03 X .2.03000000E+02 
Y --7.00000000E+02 y • O. 
Z • 2.00000000E+02 Z • O. 

RUN NO. • ORTH03 OA TE • 02.JA 75 

. I. MODE ( S). 
ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE :0 

12.79 HZ 
ISO.OOEG 
20.00EG 
3.0 IN 

i 
i 

'.1 
f. 

i 
1 

, 
j 

j 
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J 
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13.0 HZ 
MODE 
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13 HZ MODE _-----r------.. "- -------__ _ __ . ___ . ____ - .. _ . ______ . ___ -y-__ 

MEAS • 0 UA MEAS • CO QUAD NO'S. C Q D NO'S. 
~"'-~~~-,.------1---.-----. -,-~-.-I--- ----t----. -----I 

*AV1/F1 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AVa 
AV9 
AV10 
AVll 
AV12 
AV13 
AV14 
AV15 
AV16 
AV17 
AV18 
AV19 
AV20 
AV21 
AV22 
AV23 
AV24 
AV25 
AV26 
AV27 
AV28 
AV29 
AV30 
AV31 
AV32 
F5 

2.2E-04 
-1.1 
-6.0 
-1.8 
-3.2 
4.8 
3.7 

-2.6 
-4.7 
-1.5 
2.9 
6.0 
5.0 
2.8 

-1.7 
-5.8 

1.0 
3.7 

-2.6 
-3.9 
-5.4 
-5.1 

1.7 
0.2 
1.6 
4.0 
2.3 

-0.1 
0.7 
1.8 

-0.9' 
2.8 1 
0.7003 

3.97E-03 
-1.39 
0.62 
1.48 
1.67 

-0.11 
-0.34 

1.62 
3.0 
1.2 

-0.94 
-2.17 
-1.93 
-0.7 

1.47 
3.58 
1.26 

-0.36 
0.89 
1.6 
1.65 
0.36 

-1.84 
4.28 

-2.37 
-1.3 
-1.27 
-2.58 
-2.01 
-2,02 
-2.2 

- -1.06 ' 
0.1209 

AL1/F1 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
ALlQ 
ALll 
AL12 
AL13 
AL14 
AL15 
AL16 
AL17 I~ 
AL18 ' 

t-------!------'------_r..-.-___ ~L_ 
*Tunin~ Measurements - AV1, F1 • 154 1b-pk 

10.3E-04 
5.3 
0.9 

-1.1 
2.1 

-1.0 
- 5.1 
8.8 

13.1 
-7.3 

-12.4 
-7.3 
6.7 

15.3 
10 .2 
-7,4 
5.8 

-2.7 

-1.42E-03 
-0.78 
0.63 
0.55 

-1.03 
-0.87 
0.42 
1.64 

-3.84 
-0.04 
4.6 
1.44 

-3.24 
-4.59 
-0.53 

3.4 
-0.87 

0.47 

'''. I 

!' 
I 

1 
.. ~ 



C 7 ~ 

AVl 

Ava 

ALl 

AL16 

AV17 

J.V24 
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--EXPT . MODE SHAPES. f"l.l.L TEST CAR ON TRUCKS fwF. 

CENTER Of" EYES LOCATION VIEW POINT LOCATION 
.1. MODE ( 9)· 13.00 HZ 

X • 2.03000000E+02 X • 2.03000000E+02 
Y =-2.00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 

RUN NO. Q ORTH03 OATE • 02..JA75 

ROLL ANGLE • 180.0oEO 
CONE ANGLE D 20.0oEO 
EYE TO EYE· 3.0 IN 
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~ \: , 
E><PT . MODE SHAPES. rlA..L TEST CAR ON, TRUCKS MF'. 
CENTER Of" EYES LOCA T ION . V I EW PO I NT LOCA T ION 

X • 2.03000000E+02 X • 2.03000000E+02 
Y • O. Y • 0.' 
Z • 2.00000000E+03 Z • O. 

RUN NO. a ORTH03 DATE • 02JA75 

• 1 • MODE(", "') • 

ROLl ~GLE. 
CONL:. I .. ~GLE • 
EYE TO EYE: • 

13.00 HZ 
180.00EG 
20.00EG 
3.0 IN 

J) 
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EXPT . MODE 5HAPES,F'LLL TEST CAR ON TRUCKS MF'. 
CENTER OF' EYES LOCATION VIEW POINT LOCATIO~ 

X ~ 1.20000000E+03 X • 2.03000000E+02 
Y • O. Y • O. 
Z • 7.00000000E+OI Z • O. 

R~ NO. a" ORTH03 DATE. 02JA75 

.I t MODE ( 9)· 13.00 HZ 
ROLL ANGLE :a 180. OOCG 
CONE ANGLE:a 20.00EG 
EYE TO EYE ~ 3.0 IN 

j 
-~ 

1 

1 
1 
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EXPT . MODE SHAPES .F'lA.L TEST CAR ON TRUCKS MF'. 

CENTER or EYES LOCATION V!EW POINT LOCATION 
X a 1.50000000E+03 X D 2.03000000E+02 
Y --7.00000000E+02 y • O. 
Z • 2.00000000E+02 Z • O. 

RuN NO. • ORTH03 OA TE • 02.JA 75 

.1. MODE ( 9) '" 
ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE :a 

13.00 HZ 
180.0DEG 
20.0DEG 

3.0 IN 

. 1\ 
if 

J) 

]) 

1 
j 

1 

I 
] 
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14.48 HZ 
MODE 
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C8l 

14.48 HZ MODE 

MEAS. CO QUAD MEAS. 
NO'S. NO'S. 

AV1/F3 0.4E-04 -3.57E-03 AL1/F3 
AV2 3.0 1.32 AL2 
AV3 6.5 0.2 AL3 
AV4 6.9 0.16 AL4 
AV5 4.7 0.0 AL5 
AV6 12.6 -3.0S AL6 
AV7 5.2 0.75 AL7 
AVS -2.6 -3.31 ALS 
AV9 -1.4 0.2S AL9 
AVlO -O.S 0.0 ALlO 
AVll 2.7 -0.23 ALll 
AV12 2.5 0.0 AL12 
AV13 2.0 0.26 AL13 
AV14 2.5 0.3 AL14 
AV15 -0:, 0.21 AL15 
AV16 -1.3 0.32 AL16 

*AV17 4,.3 3.1 AL17, 
AVIS -2.2 -1.17 AL1S 
AV19 "4.1 0.24 
AV20 -5.5 0.06 
AV21 - 9. 3 -0.07 
AV22 .. 7.6 0.36 
AV23 -3.S -1.26 
AV24 2.4 3.1 
AV25 3.6 1.31 
AV26 4.6 0.95 
AV27 -1.8 -1.29 
AV28 -3.5 -1.18 
AV29 1.0 0'.11 
AV30 2.0 0.31 
AV31 5.9 ,Ir 1.43 

1~ AV32 , ~ -2.6 -1.2 Flit -0.9764 -2.091E-02 
F5 1.026 3.934E-02 
F7' 0.985 -7.904E-02 

, 

" 
~ 

-

. 
*Tunlng Measurements - AV17, F3 0: 112 Ib-pk 

CO 

0.9E-04 
-0.7 
-6.2 
-S.3 
- 9. 9 
-6.6 

1.7 
3.1 

-1.S 
12.6 
0.5 

-1.2 
-5.7 
-2.1 
14.9 
11.2 
1.3 

,~ 
0.2 

. , 

. 

QUAD 

2.85E-03 
2.09 .., 
0.21 
0.71 
0.S2 
0.32 
2.2S 
3.47 
6.97 

-4.84 
-7.66 
5.0 
3.77 

-S.7 
-3.05 
6.9 
0.62 

• -1. 94 

, 

, , 

]) 

'l 
"' 

J 
J 
l 
j 



ca2 

AVl 

Ava 

ALl 

1 sec ~ 

AV24 

~~----~~"------------

F3 

osc. 

14.48 HZ JokJDB 
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EXPT.MODE SHAPES,FULL TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X .. 2.03000000E+02 X • 2.03000000E+02 
y --2.00000000E+03 Y .. G. 
Z • 1.50000000E+02 Z • O. 

RUN NO. • ORTH03 OA TE • OeJA 75 

. ~U_"~' __ "'_'_II"_"'~ ~ , 

~wI.~ ~:. ... ' 

.., 
/ 

-.~~ ._----= .... 

.0, MODE ( 10) .. 
ROLL ANGLE ::a 
CONE ANGLE .. 
EYE TO E'r'E .. 

14.48 HZ 
180.0DEG 
20.00EG 
3.0 IN 

,I' 

I 
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EXPT ."'OOE SHAPES.F"u..L TEST CAR ON TRUCKS MF'. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X .. 2.03000000[+02 X • ,2.03000000E+02 
Y • O. Y • O. 

, Z .. 2.00000000E+03 Z • O. 
RUN NO ... ORTH03 DATE • 02JA75 

::j ;/ "" 
,'I r 

" , , 

, i 

.. 

.0, MODE ( 10) • 
ROLL ANGLE a 
CONE ANGLE • 
EYE TO EYE II 

1'+ .'+8 HZ 
190.00EG 
20.00EG 

3.0 IN 

f' 

"1 • 
i 

,~ 
" 

~ 

J 
1 

:1 
i 

1 
i 

~ 
I 

1'1 

1 
,1 

'j 
1 
1 
'i 
'~ 

J 

l 
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EXPT ~MOOE SHAPES.FlLL TEST CAR ON TRUCKS f'F-
CENTER Of' EYES LOCA TI ON V J EW PO I NT LOCA TI ON 

X • 1.20000000E+03 X :II 2.03000000E+02 
Y :II O. Y • O. 
Z • 7.00000000E+OI Z :II O. 

RUN NO. • ORTH03 DATE • 02JA75 

.0. MODE ( 10) :II 

ROLL ANGLE ::a 

CONE ANGLE :II 

EYE TO EYE :II 

1'+.49 HZ 
180.00EG 
20.00EG 

3.0 IN 
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EXPT.MOOE SHAPES,rULL TEST CAR ON TRUCKS Mr .. 
CENTER or EVES LOCATION VIEW POINT LOCATION 

X • 1.50000000E+03 X ~ 2.03000000(+02 
Y ·-7.00000000E+02 V .. O. 
Z .. 2.00000000E+02 7. • O. 

RUN NO. • ORTH03 DATE. 02..JA75 

.0, MODE ( 10) .. 
ROLL ANGLE .. 
CONE ANGLE .. 
EVE TO EVE .. 

l't .48 HZ 
180.0DEG 
20.00EO 
3.0 IN 

~ 
II, 

'~ 

1 
) 
1 

j 
1 

.I 
.I 
1 
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CBB 
14 . 96 HZ MODE 

MEAS. CO QUAD MEAS. 
NO'S. NO'S. 

AV1/F3 5.0E-04 1. 58E-03 AL1/F3 
AV2 -2.1 -0.55 AL2 
AV3 -0.5 0.42 AL3 
AV4 2 •. 2 0.66 AL4 
AV5 3.5 0.91 AL5 
AV6 ~O.l 0.96 AL6 
AV7 1.5 -0.55 AL7 
AVB 6.4 2.0 " ALB 
AV9 6.5 1.83· AL9 
AV10 4.3 0.82 AL10 
AVll 1.7 -0.57 ALll 

*AV12 -0.4 -1.42 AL12 
AV13 -1.1 -1.47 AL1a 
AV14 0.1 -0.59 AL14 
AV15 3.1 1.01 AL15 
AV16 11.0 2.49 AL16 
AV17 , 7.3 1.41 AL17 

AL1B ,~ AV1B 2.1 -0.62 
AV19 -9.7 -0.64 
AV20 -0.5 0.75 
AV·21 7.5 -0.88 
AV22 -0.7 0.55 
AV23 1.5 -1.05 
AV24 7.5 2.0 
AV25 -4.4 -1.12 
AV26 -5.0 -1.10 
AV27 -6.0 -1.07 
AV28 -4.9 -1.2 
AV29 -4.7 -1.08 
AV30 -4.3 -1.17 
AV31 , -2.6 -0.9 It ·;;'4.5 ,- -0.92 1 AV32 
F1/F3 0.6363 1.36E-03 
F4 

J 
-0.9504 -0.2917 

F5 0.6306 0.1513 
F7 0.5017 0.1231 

, 

*Tuning Measurements - AV12, F3 = 2B3 1b-pk 

- ...... --- ~. ~ .:"".-., 
.. , 

CO QUAD 
, 

;l 
0.6E-04 1.6E-04 '] 

0.5 1.7 
0.2 -0.4 
0.2 -0.4 

"'0.9 1.4 i, 
-2.4 -1.3 'i , 
0.7 3.6 , 

,I 

2.1 1.8 1 
0.3 0.2 I 

i -1.4 -32.2 
I. 

1.9 -11.0 
B.2 44.7 

48.7 ~ 0.5 1 -33.5 -12.9 '1 
-34.1 -35.3 ,/ 1 -0.7 -1.2 , 
-2.4 -2.2 ,r , 
-0.3 -6.2 

; 

I 
1 
j 

.J 

.~ 
I 
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EXPT . MODE SHAPES. F'LLL TEST CAR ON TRUCKS MF'. 
CENTER or EYES LOCATION VIEW POINT LOCATION 

X m 2.03000000E+02 X • 2.03000000£+02 
Y ·-2~00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 

RUN NO. • ORTH03 OA TE • 02..1A75 

. I • MODE ( II) m 

ROLL ANGLE • 
CONE ANGLE • 
EYE TO EYE. 

Itt .96 HZ /' 
180.0oEG / 
20.0oEG 
3.0 IN 

1 
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EXPT.MOOE SHAPES,rULL TEST CAR ON TRUCKS Nt. 
CENTER OF EYES LOCATION VIEW POINT LOCATivN 

X • 2.03000000E+02 X • 2.03000000E+02 
Y • O. Y • O. 
Z • 2.00000000E+03 . Z • O. 

RUN NO. • t5RTH03 DATE. 02.JA75 

.. ~ ; .. ..,.,,~ .... "' ... ' .. \ ........ \*""4. ~ 
~. ..... " 

.1, MODE ( II). 
ROLL ANGLE • 
CONE ANGLE. 
EYE TO EYE II 

1'+.96 HZ 
180.00EO 
20.00£0 
3.0 IN 

1 
l 

J 
1 

~4) i 
j 

]) 

I 
H 
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, 

E><PT.MODE SHAPES.Fl.l.L TEST CAR ON TRUCKS t1F'.. .1. 
CENTER OF EVES LOCATION VIEW POINT LOCATION 

X • 1.20000000E+03 X .. 2.03000000E+02 
y • o. y • o. 
Z • 7.00000000E+OI Z .. o. 

~ NO. .. ORTH03 DATE .. 02.JA 75 

MODE ( 11).. 14.96 HZ 
ROLL ANGLE .. 180. ODEG 
CONE ANGLE.. 20.0oEO 
EYE TO EVE.. 3.0 IN 

P 
i 

:·i 

'r1 

1 
f ~ 
:1 
i~ 
" if 
i;. 
d 
Ij 
i~ 
,j 
!i 
ii 
i; 
~ 
!i 

1 

.'. 
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::I 
141 -, > ;' 
~ 
141 ... 
lA. 
141 ..... 

.. 

EXPT.MODE SHAPES.Fu..L TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • 1.50000000E+03 X • a.03000000E+Oa y -·7.00000000E+Oa Y • o. 
Z • a.ooOOOOOOE+Oa Z • o. 

RUN NO. • ORTH03 DA TE • Oa'-'A 75 

-<-··-··-· .. ·-··'--··--·-···'~-~t-·~ -~ .~.·.-.. ··~.·.·l~-.~~~ 
-'C-':::;'" ":-_:'7:;.-:_"""",:~-o:".--.,,:;;~~::::..,~-::t'..:::-::.:;:::::::;-.. :::.;~,:, __ .~" ._ ~'" " 

.1. HODE( II). 
ROLL ANGLE -
CONE ANGLE • 
EYE TO EYE .. 

I't.96 HZ 
180.0DEG 
20.0DEG 
3.0 IN 

.... ) .. 
~ 
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16.44 HZ 
MODE 
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16 .4!+HZ MODE 

MEAS. CO QUAD MEAS. 
NO IS. NO IS. CO QUAD,' ", 

1-..-.;-.;;.;....-;~-----;I------;I-..;;.;.;;;...;;..:.....-----Ir-------1-----...... J 
AV1/F3 
AV2 
AV3 
AV4 
AV5 
AV6 
AV7 
AV8 
AV9 
AV10 
AVll 
AV12 
AV13 
AV14 
AV15 
AV16 

*AV17 
AV18 
AV19 
AV20 
AV21 
AV22 
AV23 
AV24 
AV25 
AV26 
AV27 
AV28 
AV29 
AV30 
AV3~, 
AV32 
F1/F3 
F5 I 
F7 , 

8.3E-Q4 
10.3 
6.0 
2.0 

-2.5 
-1.4 
10.0 
8.4 
3.1 
0.9 
1.4 
1.5 
0.0 

-1.0 
-1.8 
-4.1 

9.1 
-9.0 
-4.2 

3.1 
1.5 
6.5 

11.1 
-11.2 

4.2 
-4.4 
-5.9 

9.3 
-0.2 

1.9 
6.3 • t 

-7.2 
-0.9338 
-0.931 

0.7118 

-1.42E-03 
0.52 
0.32 
0.0 

-0.46 
-0.68 
-0.4a 
1.5' 
0.0 

-0.03 
-0.06 
0.27 
0.14 

-0.16 
-0.35 
-0.2 

1.09 
-0.85 
-0.65 
-0.48 
0.21 
0.34 
0.57 

-1.5 
0.72 

-0.48 
-0.46 
0.51 
0.19 
0.37 
0.70 

-0.52 ,. 
3.32 E-03 

-0.1096 
1.30BE-02 

AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
ALlO 
AL11 
AL12 
AL13 
AL14 
AL15 
AL16 
ALl7 
AL18,t 

*Tuning Measurements - AV17, F3 = 147 1b-pk 

-11.3E-04 
-7.9 

-10.7 
-5.0 

5.9 
11.1 
6.4 
9.B 

-0.2 
16.9 

-16.2 
-14.9 

12.4 
-2 .• 4 

-30.9 
-5.8 
-1.6 " 

5.5 

1.76E-03 
1.05 
0.92 
0.62 

-0.92 
-1.12 
-0.6 
-1.59 

3.37 
-4.24 
-0.57 
2.44 

-2.97 
3.06 
5.3 

-3.21 
0.68 ,. 

-0.69 
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EXPT.MODE SH.~PES.F"u..L TEST CAR ON TRUCKS MF'. 
CENTER Of" E( -'~OCATJON VIEW POINT LOCATION 

X • 2.03("., )0(+02 X a. 2.03000000E+02 
y --2.00000000E+03 y • o. 
Z • 1.50000000E+02 Z • O. 

RLt4 NO. • ORTH03 OA TE • 02.JA 75 

.0. MODE ( 12) • 
ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE .. 

16.'t't HZ 
180.00E0 
20.0OCO 

3.0 IN 
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"[XPT.MODE SHAPES.rl.l.L TEST CAR ON TRUCKS Mf'. 
CENTER OF EYES LOCAT ION V I EW PO J NT LOCAT ION 

X • 2.03000000E+02 X • 2.03000000E+02 
y • O. Y • O. 
Z • 2.00000000E+03 Z • O. 
~ NO. • ()RTHOl DATE • 02JA7S 

.0. MODE ( 12) • 
ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE • 

16.4'+ HZ 
180.00£0 
20.00EO 
3.0 IN 

-, 

I 
1 
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E><Pl. MODE SHAPES. FULL TEST CAR ON TRUCKS MF'. .0, 
CEN1ER Of' EVES LOCA T J ON V I EW PO J NT LOCA T ION 

MODE ( 12) • 
ROLL ANGLE. 
CONE ANGLE • 
EVE TO EVE. 

16.'+'+ HZ 
180.00EO 
20.00EO 
3.0 IN 

10 

X • 1.20000000E+03 X • 2.03000000E+02 
V,· O. V • O. 
Z • 7.00000000E+OI Z • o. 

~ NO. • ORTH03 DATE. 02JA75 

.---.' --=~=-. :"~~.~':"=::~::'="=;·---~"'f·~· ..... . -........:........:.......-...:......---
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E><PT . MODE SHAPES. FLLL TEST CAR ON TRUCKS Mf". .0. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X - 1.50000000E+03 X • 2.03000000E+02 
Y --7.00000000E+02 Y • 0. 
Z - 2.00000000E+02 Z • O. 
~ NO. .,. ORTH03 DA TE • 02~A75 

MODE ( 12) • 
ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE ,. 

16.LtLt HZ 
190.00EG 
20.00EG 

l.O IN 

i, :: 

l 

~ 

I 

j 
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MEAS. 
NO'S. CO 

AV1/I!3 7.4E-(4 
AV2 -0.7 
AV3 -3.7 
AV4 -3.8 
AV5 1.0 
AV6 9.4 
AV7 12.0 
AVS -15.2 

*AV9 11.1 
AV10 4.0 
AV11 4.1 
AV12 7.1 
AVl3 4.2 
AV14 -2.4 
AV15 -11.0 
AV16 -18.2 
AV17 6.7 
AVlS I -0.3 
AV19 -3.7 
AV20 -3.0 
AV21 0.1 
AV22 7.1 
AV23 10.9 

o AV24 -8.9 
AV25 -5.7 
AV26 15.5 
AV27 -6.5 
AV2S 13.9 
AV29 -6.2 
AV30 -6.6 
AV31,_ -5.1 , r AV32 -6.2 
F1/F3 1.05 
F5 + -9.503E-01 
F7 , -1.017 

. 

o 
t'-' 
.~ *Tllni 1"i17Me.a.aur2ments '- AV9 

e102 

17.9 HZ MODE 

QUAD 

3.1E-03 
-1.34 

1.19 
1.16 
0.4 

·'0.74 
O. 9~ 

-3.46 
2.87· 
0.23 

-2.15 
-1.84 
0.96 
2.52 
0.14 

-4.59 
2.3 

-1.1S 
-0.32 
0.26 

-0.43 
-0.60 

0.S9 
-3.46 
-1.25 

1.03 
-1.27 

O.Sl 
-1.3 
-1.29 
-1.37 ,_ 
-1.40 

2.24E-02 
-2.2E-01 
-2.952E-01 

-

MEAS. 
NO'S. 

AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
ALS 
AL9 
ALlO 
ALll 
Al,12 
AL13 
AL14, 
AL15 
AL16 
AL17, 
AL1S r 

F3 .. 89 Ib-Dk 

1 

CO QUAD ,I 

2.4E-04 o .09E-03 
-2.7 -0.13 

• -0.5 -0.22 
~ 

0.0 0.52 
1.7 -0.46 
1.0 0.64 
0.0 0.25 
0.3 0.01 

-1.6 0.5 
-12.S 9.74 
-20.1 11.66 
-19.7 2.76 
-6.9 -4.34 

-23.0 . -6.39 
-46.3 -4.05 

1.4 0.29 
-3.5 , -1.6 .' -1.3 -1.85 

, 
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~ .-'" 

EXPT.MOQE SHAPES,F'tA.L TEST CAR ON TRUCKS t-F'-
CENTER or EYES LOCATION VIEWPOINT LOCATION 

X • 2.03000000E+02 X D 2.0300000'OE+02 
y --2.00000000E+03 Y - O. 
Z - 1.50000000E+02 Z - O. 

RlJ.4 NO. ,. ORTH03 OA TE - 02~A 75 

-----""". ~-~. ; '"'9 

r==f-o 

.-.-
" 

.0, MODE' 13). 17.90 HZ 
ROLL ANGLE - 180. OOEO 
CONE ANGLE. 20. OOEO 
EYE TO EYE· 3.0 IN 

1 

1 
1 
1 
1 
j 

"', ' 

.. 

.\Y~ ; 

: ~t 
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EXPT.MOOE SHAPES.FULL TEST CAR ON TRUCKS tt='. 
CENTER or EYES LOCA T ION V I EW PO I NT LOCA T ION 

X • 2.03000000E+02 X ~ 2.03000000E+02 
y • O. Y • O. 
Z • 2.00000000E+03 Z • O. 

RUN NO. • ORi'H03 DAlE • 02.JA7S 

.0. MOOE( 13)· 17.90 HZ 
ROLL ANGLE D 180;00EG 
CONE ANGLE· 20.00EG 
EYE TO EYE· 3.0 IN 

]) 
" .' 

]) 

. 

! ~ . 
i 

]1 

~ 

1 

J 
9 , 
'J 
.j 
.~ 

~ 
1 

1 

I 
J 

i 
1 , 
1 . , 
i 
) 
J 
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0106 

EXPT ,MOOE SHAPES,FULL TEST CAR ON, TRUCKS MF'. 

CENTER OF EYES LOCATION VIEW POINT LOCATION 
X ~ 1.20000000E+03 X • 2.03000000E+02 
Y • O. Y • O. 
Z • 7.00000000E+01 Z • O. 

RUN NO. • IJRTH03 DATE • 02JA75 

.0, 

,. ... , ,qo(' 

HODE( 13) • 
ROLL ANGLE :II 

CONE ANGLE :II 

EYE TO EYE. 

17.90 HZ 
t80.00EG 
20.00EG 
3.0 IN 
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0107 

EXPT.MODE SHAPES.F'lA..L TEST CAR ON TRUCKS MF'. 

CENTER Of" EYES LOCATION V( ;"}OINT LOGAT ION 
X'~ 1.50000000E+03 X ~.03000000E+02 
Y --1.00000000E+02 y • O. 
Z - 2.00000000E+02 Z • O. 

RUN NO. - OfHH03 DATE. 02JA75 

.0. MODE ( 13) • 
ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE. 

!~.., 

-4 
~ 

~ 

L.J 

, r~ 

t J 

() j 

17.90 HZ 
190.00£G 
20.00£G 

3.0 IN 

) 

1 
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1807HZ 
MODE 

. d kU IU I II 

I 

0;0 . • LT •. saaL!lE:l!¥ . 



I 
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I 
l 
I 
I, 
1\ 
1·< 
I 
I. 

I' 

I 
I 
I 

/ 

MEAS. CO NO'S. 

AV1/F3 -S.35E-03 
AV2 2.36 
AV3 1.56 
AV4 1.43 
AV5 0.99 
AV6 -0.67 
AV7 -1.47 
AV8 -1.21 
AV9 -0.84 
AV10 -0.1 
AV11 0.77 
AV12 0.33 
AV13 -0.42 
AV14 -0.31 
AV15 0.32 
AV16 1.46 

*AV17 3.36 
AV18 0.01 
AV19 -1.8 
AV20 -1.85 
AV21 -1.14 
AV22 -0.35 
AV23 -0.67 
AV24 1.72 
AV25 1.9 
AV26 -1.31 
AV27 -0.83 
AV28 -0.87 
AV29 0.58 
AV30 0.86 
AV31 •• 1.88, 

•• AV32 -0.97 
F1/F3 -1.14 
FS t 0.2937 
F7 0.4893 

-

C109 

18.7 HZ MODE 

QUAD 

9.72E .. 03 
2.71 

-1.58 
-4.26 
-3.4 
-0.13 

1.24 
-8.33 
-0.48 
0.47 

-0.55 
-0.05 
-0.39 
-1.63 
0.77 
1.44 
6.6 

-0.37 
0.63 
4.03 
3.1 
0.5 

-2.3 
9.31 
3.09 
1.97 

-1. 73 
-2.5 

1.56 
1.3 
3.47 , . 

-1.S2 
-0.6301 
0.8066 

-1.807 

MEAS. 
NO'S. 

AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
AL10 
ALll 
AL12 
AL13 
AL14 
AL15 
AL16 
AL1~, 
AL18 

*Tunin2 Measurements - AV17 , F3 • 38 1b-pk 

CO QUAD 

1.23E-03 -0.92E-03 
0.51 -0.33 

-0.31 5.89' 
-0.57 6.54 
-0.37 6.88 
0.03 5.69' 
1.25 -1.95 
1. 76 -1.44 
3.14 4.31. 
0.0 0.0 I 

-6.27 - 2.62: I 

1.9 -6.1 
0.54 ' -1.89 
0.99 5.82: 
0.86 -6.77' 
0.9 6.31 
1.06 , , -0.8 

• 3.94 -3.09 

I 
, I 
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AV24 

18.7 HZ 
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C111 

EXPT . HOOE SHAPES. F"ULL TEST CAR ON TRUCKS MF" a 

CENTER OF" EVES LOCATION VIEW POINT LOCATION 
X ~ 2.03000000E+02 X • 2.03000000E+02 
V ·-2.00000000E+03 Y • O. 
Z • 1.50000000E+02 Z • O. 

RtM NO. • ORTH03 DATE • 02.JA75 

.0. MODE ( '4' • 
ROLL ANGLE • 
CONE ANGLE • 
EYE TO EYE-

.[) 

C) 

IB.70 HZ 
ISO.OOEG 
20.00EG 
3.0 IN 

o 

• 
~ 
~ 

" 

; ~ '1 
.\1 ; 

'j 

I 
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,0 

o 

EXPT • MOOE SHAPES. FULL TEST CAR ON TRUCKS HF". 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • 2.03000000£+02 X • 2.03000000£+02 
y • O. Y • O. 

o 
Z • 2.00000000£+03 Z • O. 

RLN NO. • ~TH03 DATE. 02JA75 

• O. MODE ( 1'+) • 
ROLL ANGLE • 
CONE ANGLE • 
EYE TO EYE. 

18.70 HZ 
180.00E0 
20.00£0 

3.0 IN 

\, 
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C1l3 

EXPT.MODE SHAPES.f"lA..L TEST CAR ON TRUCKS Hf". 
CENTER Of" EYES LOCATION VIEW POINT LOCATION 

X .. 1.20000000E~!-03' X • 2.03000000E+02 
YEO. Y • O. 
Z • 7.00000000E+Ol Z • O. 

R\lII NO. • ORTH03 DATE. 02JA75 

.0. MOOE( 1'+) • 
ROLL ANGLE. 
CONE ANGLE • 
EYE TO EYE • 

18.70 HZ 
ISO.OOEG 
20.00EG 
3.0 I.N 

i 
,4 

] 
'j 
i 
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E><PT.HOOE SHAPES.f"ULL TEST CAR ~ TRUCKS HF'. 
CENTER OF' EYES lOCA 11 ON V J!El-t PO J NT LOCA 11 ON 

X • J.50000000E+03 ,X .2.03000000E+02 
Y ·-7.00000000E+02 Y • O. 
Z • 2.00000000E+02 Z • O. 

RUN NO. • ORTH03 OA TE • 02"'A 7!S 

.0. MODEC I ... ' • 
ROLL ANGLE • 
CONE ANGLE • 
EYE TO EYE. 

• 

19.70 HZ 
180.00EG 
20.00EG 
3.0 IN 

:,. 

, j 

" 

, ., 

~ 

1 
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19.5 HZ 
MODE 

Ii jl 

J) 

o 

:,. 

j 
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I 
.1 

1 
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It Jl £ .@IIi ~ ~" ? 

C1l6 

t 19.5 HZ MODE J 
I 
1 :r. j 

,~ MEAS. CO QUAD MEAS. 
CO QUAD j 

~t: 0 NO'S. NO'S. 
\. 

, 
" .. 
," AV1/F3 0.OE-04 1.S2E-03 AL1/F3 5.2E-04 -5.6E-04 ,f. 

AV2 I -1.1 -0.16 AL2 6.3 -S.7 I 

AV3 10.2 -0.23 AL3 2.1 -3.6 j 
1 '. AV4 . 5.7 -0.45 AL4 2.9 1.2 i AV5 I 4.6 -0.37 AL5 -2.S -2.9 

AV6 7.2 -1.16 AL6 2.9 -0.1 ~ AV7 12.S -0.5! , AL7 -0.2 O.S 
\, i j AVS -S.8 -1.07 AL8 -4.2 -2.0 

*AV9 2:1.0 1.4S AL9 5.0 -16.4 .~ 
AV10 6.2 -0.15 AL10 -9.7 43.4 

I, AVll -5.2 -0.73 AJ.ll 17.2 24.9 ,t ;......., 
AV12 -304 -0.57 ,AL12 - 9.S 55.0 
AV13 S.3 0.21 :AL13 -4S.1 -11.0 
AV14 9.S 0.5 AL14 -33.9 -S.7 
AV15 -12.1 0.07 ,AL15 -13.5 59.3 
AV16 -41.7 -0.S5 AL16 4.0 -2.9 
AV17 5.2 1.11 AL17 ,. ;-14.4 ,. -1.0 

" 
AV1S -900 -0.28 AL18 -11.1 7.5 
AV19 -3.0 0.07 ~ 0 • 

AV20 -1.1 -0.15 
AV21 1.2 0.07 
AV22 1.0 0.56 
AV23 11.3 0.31 

0 AV24 -12.3 -1.79 I 

-9.6 -0.26 j 1 AV25 
AV26 17 .8 -0.35 
AV27 -14.6 -0.06 
AV28 19.1 0.2 

,I AV29 -13.0 -0.21 \ 
AV30 -11.S ;'0.29 '\ .' AV31 -5.6 -0.36 ~l I~ ,~ I: AV32 • ~ -12.5 -0.23 itl 
FlIF3 0.7554 -4.86E-03 i~1 

~'i 
F5 t -0.7216 -0.~532 ~I 

-0.6919 - 5. 242E-02 i it; I F7 
f JI ! 'I 

! 
q 

~! 
1'" 

I 
~ 

. I 
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CllS 

EXPT.MODE SHAPES.FlA..L TEST CAR ON TRlX;KS MF'. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • 2.03000000E+02 X • 2.03000000E+02 
Y --2.00000000E+03 Y • o. 
Z • 1.50000000E+02 Z • o. 
~ NO. • ORTH03 DATE • 02JA7S 

.0. MODE ( 15). 19.50 HZ 
ROLL ANGLE • 180. OOEG 
CONE ANGLE· 20. OOEG 
EYE TO EYE· 3.0 IN 

, 
l 

1 

1 
J 

j 
1 

· '1 
i 

'I 
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E)(PT.MOOE SHAPES,F'u..L TEST CAR ON TRUCKS MF. 
CENTER OF EYES LOCATION VIEW POINT LOCATION 

X • 2.03000000E+02 X • e.03000000E+02 
Y • O. Y • O. 
Z • 2.00000000E+03 Z • O. 

RUN NO. • ORTH03 DATE • 02..JA75 

.1 
I 

, 
l 

~~_"<Ltt",,.. .. __ ._",_,"_ _=---__ _ 

.0, MODE( 15) • 
ROLL ANGLE. 
CONE ANGLE. 
EYE TO EYE. 

J 

19.50 HZ 
ieo.OOEG 
20.00£G 
3.0 IN 

o 



~l , 

I, () 

J 
i) 

i 
"i 

C120 

E><PT.MOOE SHAPES.F'lA.L TEST CAR ON TRUCKS t1F' III I n. 

CENTER OF' EVES LOCAT ION VIEW POINT LOCATION'" 

X • 1.20000000E+03 X • 2. 03000000E+02 . 

y • O. Y • O. 
Z • 7.00000000E+OI Z • O. 

RUN NO. • ORTH03 DATE • 02.JA75 

MODE ( 15) • 

ROLL ANGLE III 

CONE ANGLE '. 
EVE TO EVE. 

19.50 HZ 
180.00EG 
20.00EO 

3.0 IN 

i 
1 

1 
I 
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C121 

EXPT.t1OOE SHAPES.f"U.L TEST CAR ON TRUCKS MF'. 
CENTER Of" EYES LOCATION VIEW POINT LOCATION 

X - 1.50000000E+03 X • 2.03000000E+02 
Y --7.00000000E+02 y • O. 
Z - 2.00000000E+02 Z - O. 

RUN NO. - ORTH03 DATE :II 02JA75 

.. -

• 

.0. MOOE( 15) • 

ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE .. 

~- - ~~ ..... "~~~- ---" ................. __ ._ ...... &>.. ._ ....... '-" --""'- ~~~~--~-,-.~ -~ _ ............ ~- "'~~ ~ "" ~ ,,-,--,--... -~~"""""""""-~"""'-""'-

.. ) 

...,.' . 

1~.50 HZ 
~80.00EG 
20.00EG 
3.0 IN 

:) 

i 
~ 

1 
" . ., 
,] 

1 , 
1 

....... ~ 
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20.4 HZ 
MODE 

'"' __ '.w..-...-.- . , .. ,~ ..... _C, ___ . __ 4-"'r"~_. 

______ ___ ~L __ ~_ ~ _____ ~ ____ ~~~~ ______ ~ __ :.._ _______ _ 



I I. 
II 
R 

~ 
H 

11 
~ 

--- . 
MEAS. co NO'S. 

AV1/F3 -26.7E-04 
AV2 30.0 
AVJ 29.0 
AV4 14.5 
AV5 9.3 
AV6 -2.3 
AV7 -11.7 
AVS -8.6 , 
AV9 6.S 
AV10 0.8 
AVll 4.3 
AV12 7.1 
AV13 6.2 
AV14 5.8 
AV15 -1.7 
AV16 -3.7 

*AV17 35.9 
AV18 -19.8 
AV19 -21.9 
AV20 -25.0 
AV21 -16.2 
AV22 -10.7 
AV23 0.0 
AV24 12.3 
AV25 18.1 
AV26 -2.4 
AV27 -17.0 
AV28 7.7 
AV29 6.8 
AV30 9.3 
AV31:, t 25.6 
AV32' -17.1 l' 
Fl/~3 -1.442 
F5 -0.1457 
F7 3.406E-02 

-

e123 

20.4 HZ MODE 

QUAD 

-3.38E';'03 
-0.31 
-2.21 
-2.34 
'-1. 78 
0.45 
1.67 

-2.66 
-0.59 
-0.01 
-0.75 
-0.35 
-0.33 
-0.57 
0.57 
1.49 
2.87 
1.22 
2.77 
3.87 
2.82 
0.36 

-1.81 
3.61 
1.36 
0.06 

-2.44 
0.2 
0.47 
0.48 
0.48 
0.48 " 
0.7432 
1.019 

-0.7398 

MEAS. 
NO'S. 

AL1/F3 
AL2 
AL3 
AL4 
AL5 
AL6 
AL7 
AL8 
AL9 
AL10 
ALll 
AL12 
AL13 
AL14 
AL15 
AL16 
AL1~ ,~ 
AL18 

*TuninR Measurements - AV17, F3 = 32 1b-pk 

.10, : '~,,~~.~"~J,=~r:==~~':"=r_oe-_,~"""'-.. 'r'-~;.:!".",,"-""""-'----' 
} 

F'~ 
, ,,. 
~ 
~ 
~ 
~ 

~ .. 1 , 
co QUAD ) J .. 

J 
5.9E-04 0.67E-03 

vj 

11.4 0.18 
6.4 1.92 

14.7 0.88 
11.8 1.13 
21.9 -0.89 
18.6 -3.12 
18.5 -2.95 
36.6 1.84 

-113.0 -2.81 
-15.8 -0.89 

18.0 -6.88 
-25.5 -1.19 

19.7 0.61 
20.8 1.58 
23.0 1.22 
-0.5 1~ 0.28 , 
0.7 -1.89 

I 
I 
I , 

I 

I 
f 

I 
I 

I 
I 

I 
I 
j 

. _ h 
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E>CPT • MOOE SHAPES, rlA.L TEST OAR ON TRUCKS MF'-
CENTER OF' EYES LOCAT J ON V J £~, PO I NT LOCA T J ON 

X - 2.03000000£+02 X • 2.03000000E+02 
y --2.00000000£+03 y • o. 
Z • 1.50000000£+02 Z • O. 

Rt.I'4 NO. • ORTH03 DAT£ _ 02.JA75 

.0, 

-:::::J 

-~ -

MODE ( 16) • 
ROLL ANGLE. 
CONE ANGLE. 
EYE TO EYE • 

20.'+0 HZ 
180.00£0 
20.00£0 
3.0 IN 

(I) 

.--,..-------~-_.~ . .111 
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E><PT • MOOE SHAPES. F'lA.L TEST CAR ON TRUCKS t-F. 
CENTER Of" EVES LOCAT J ON VI EW PO 1 NT LOCATION 

X • 2.03000000E+02 X • 2.03000000E+02 
V • O. V • O. 
Z • 2.00000000E+03 Z • O. 

RtJII NO. :I ORTH03 OA TE • 02~A 75 

.0. MODE ( IS)· 20.40 HZ 
ROLL ANGLE .. 180. OOEG 
CONE ANGLE" 20. ODEG 
EVE TO EVE.. 3.0 IN 
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0127 

E><PT.MODE SHAPES.F'ULL TEST CAR ON TRUCKS MF' D .0. 
CENTER OF' EYES LOCATION VIEW POINT LOCATION 

X • 1.20000000E+03 X • 2.03000000E+02 
y • O. Y • O. 
Z • 7.00000000E+01 Z • O. 

~ NO. • ORTH03 OATE • 02JA75 

.----.---.. ------.--.--- -~. ---, 

MODE« 16) • 
ROLL ANGLE .. 
CONE ANGLE .. 
EYE TO EYE .. 

:~) 
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20.40 HZ 
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20.00EO 
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EXPT • MODE SHAPES. F'U .. L TEST CAR ON TRUCKS MF'. • 0 • 
CENTER CE EYES LOCATION VI'EW POINT LOCATION 

X • 1.50000000E+03 X - 2.03000000E+02 
Y --7.00000000E+02 y • O. 
Z • 2.00000000E+02 Z - O. 
~ NO. • ORTH03 DATE - 02.JA75 

MOQE( 16) • 
ROLL ANGLE D 

CONE ANGLE. 
EYE TO EYE '" 

20.'+0 HZ 
190.0DE:G 
20.00EG 
3.0 IN 

1 

j 
J , , 

1 , 
1 
1 



.., 

C129 

BLOCKED ROLL STOP 
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APPENDIX D 

MODAL SURVEY TEST REQUIREMENTS DOCUMENT 
POST-TEST UPDATE* 

*Note: paragraphs denoted with an "R" have been revised 'from the 
initial document release. 
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1.0 INTRODUCTION 
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This document defines the dct~tiled requirements for Lhe <.:ondu<.' L of 

a Modnl Survey Test (MST) on .JIl 80 ton open hopper railroad l'I"(!igilL (::11". 

The tesl progrnm consists of oiltninjng modn] survey dilL:l f1"om Llu."(!L' 

separate test configurilLiolls for compnrisoll wilh lhe analylicill model. 

1.1 Test Objective - The basic objective of the MST is to obtnin 

data for the refinement and verification of the freight car linear 

elastic model. 

2.0 DESCRIPTION OF TEST ARTICLE 

The test article is on L&N RR model M-042-174 freight CLlr with ASF 11 

trucks. Dctnils concerning the test article genern1 arrangement can be 

found in Figure 1. 

2.1 Test Configurntions - The test article will be subjected to 

sinusoidal forces duri.ng three sepnratc test configuriltions i,Hi follows: 

Configuration 

1 

2 

3 

Descrip~ion 

Emp.!;y freight car mounted on a serva-1evel 
air isolation system 

Loaded freight car mounted on a serva-level 
air isolation system 

Loaded freight car mounted on both truck as­
semblies with wheels chocked r,o test facility 
floor 

These test configurations are illustrated in Figure 2. 

3.0 TEST LOCATION AND FACILITY DEFINITION 

The test \Olill be conducted in the Structural Laboratory Low Bay 

area of the General Purpose Laboratory (GPL). Test sIJpport eqUipment 

'" "iIll' -
~;\ 1· 
, p. 
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will be located in the enclosure near the test setup to afford this 

equipment maximum protection from coal dust, etc. (see Figure 2). The 

necessary utilities to accommodate test support equipment will be fur-

nished by the test facility. 

4.0 RESPONSIBILITIES AND SUPPORT REQUIReMENTS 

4.1 Enyironmental Laboratorx (0434) - Provide shaker systems, 

shaker control equipment, instrumentation, data acquisiti.on/reduction 

equipment, accelerometer/force gage mounting hardware, stinger assem-

blies, procedure, test data report, and post-test procedure update. 

4.2 Structures Laboratory (0436) - Provide facility, air suspension 

support stands, and mechanical force amplifier assemblies. 

4.3 12y,namics - Provide pre-test analysis, test reqUirements docu-

ment~ po~t-test requirements document update, and final test report. 

Perform analytical model manipulation based on orthogonality checks, 

GMC comparisons and damping data". 

4.4 Safety - Insure personnel safety. 

5.0 TEST REQUIREMENTS 

5.1 Test Prerequisites 

5.1.1 Instrumentation Frequency Requirements - Perform a 

frequency evaluation on a sampling of proposed instrumentation from 0.5 

to 50 Hz showing relative amplitude and phase data. At least two accel-

erometers and all force gages will be required to operate below 2 ~. 

Rover techniques will be used to supplement transducer limitations. 

.. 
j 

i 
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5.1.2 Shaker Force Requirements - Verify that all shaker systems 
are capable of continuously delivering full rated force (125 pounds-peak). 
If additional force is required, a mechanical force multiplier will be used. 

5.1.3 Force Multip'lier Evaluation - An evaluation of the force 
multiplier will be conducted to determine its operating amplitude and 
frequency range. 

5.2 .:::'!,::;:e,:,s,:::,t _____ _ 

5.2.1 Wide Band Sweep~ - Wide band sweeps will be conducted 

from 0.5 to 50 Hz using single or multiple shakers. CO/QUAD versus 

frequency plots will be required for each sweep. Frequency will be 

incremented linearly at 0.2 HZ. 

5.2.2 Narrow Band SweepA - Narrow band sweepo will be conducted 

around selected modal frequencies. Data will be presented optionally in 

CO/QUAD form. Plots will not be required where good modal separation 

exists. Instead, narrow band sweeps to verify mode separation will be 

accomplished by viewing lissajous patterns. 

5.2.3 Tuning and Modal Decays - Fine tuning will be accomplished 

through the use of CO/QUAD values and lissajous patterns. Following the 

tuning exercise amplitude decays of a maximum of twelve selected trans-. 

ducers and the frequency synthesizer will be recorded on magnetic tape and 

a real ti~e oscillograph recorder as required. Permanent oscillograph 

recordings of selected decays will be required as part of the data package. 

Decays will be accomplished by simultaneously opening the armature circuit 

of the shakers and shorting the oscillator drive signal. 

5.2.4 Modal Dwells - Dwells will be conducted at selected modal 

frequencies and CO/QUAD tabulations will be obtained for all transducer 

locations. CO/QUAD data will subsequently be used to update the analyti-

cal model. 

<i 

J 
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The above test sequence will be repeated for the three stated test 
configurations as defined in Section 2.1 

5.2.5 Freight Car Roll Stop Eyaluation - The freight car will 
be mechanically grounded at the roll stop locations. Data will be ac­
quired with all four locations grounded and also, with two locations 
grounded simulating a roll condition. The data will be compared with 
ungrounded data. 

5.3 Instrumentation and Data Acquisition - Instrumentation locations 

and measurement numbers are illustrated in Figure 3. Accelerometer and 

force gage mounting blocks will be installed using dental cement or an 

equivalent. The total number of transducers for this test are as follows: 

Force Gages 6 

Fixed Accelerometers 42 

Rover Accelerometer Locations 8 

5.4 Data Reduction - Data reduction will be CO/QUAD plots and 

tabulatlons. In addition, both real time and pe~nent oscillograph 

recordings will be required for decay data. 

6.0 RESULTS 

6.1 Test Data ReP~ - A test data report will be issued within 

30 days after the completion of data reduction. This report shall in-

clude, but not be limited to the following: 

a. CO/QUAD plots and tabulations, 

b. modal decay recordings, 

c. photographs of test setup and instrumentation locations, 

d. instrumentation log sheets (calibrations, channel and 

trace identification, etc.). 

6.2 Rita Retention - All quick look data, tapes and logs will be 

retained £'II)r 18 months after test completion. 
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V7 
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M3 S3 ~V9 ~ DESCRIPTION 
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COAL 
ENmOPE 1 , __ 4_ 

V5 

NOTE: FORCE MULTIPLIERS 
WILL BE USED AT 
LOCATIONS VI, V3,'V5 
& V7 FOR CONFS. 2 & 3 

---' " 
SHAKER 
FORCE 
GAGE & 
STlNGER 
ASSEMBLY 
TYP. 6 PL. 

~. 

2 

3 

AS SHOWN, CAR 
EMPTY 
AS SHOWN, EXCE 
CAR LOADED WI TIl 
COAL 
AS SHOWN)' EXCEP.11 t:I 
CAR LOADED WITH 0\ :: 

COAL AND AIR SY: 
REPLACED WITH 
TRUCK ASSEMBLIE 

-- ..... ... 
.". .... 

AIR SUSPENSION 
SYSTEH SUPPORT 
TYP. 4 PL. 

NOTE: * A MAXIMUM OF 6 SHAK£RS WILL BE USED SUfULTANEOUSLY. 
COMBINATIONS WILL BE BASED ON THE 8 SELECTED LOCATIONS. 

R FIGURE 2. TEST SETUP AND CONFIGURATIONS 
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APPENDIX E 

MODAL SURVEY TEST PROCEDURE 
POST-TEST UPDATE 

NOTE: paragraphs which are denoted with an "R" have been revised 
from the initial document release. 
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1.0 SCOPE 

UiW -, "" •• 

E6 
1 

This procedure provides the necessary information and detailed 

steps required to conduct a modal survey vibration test on an 80 ton 

open hopper freight car. 

1.1 Purpose - The basic objective of the modal survey test is to 

obtain data for the refinement and vetification of the freight car 

linear elastic model. 

1.2 SummaIY - The test configurations, handling, test facilities, 

test operations, and data acquisition/reduction activities neces-

.sary to meet the conditions of the eest requirements document are 

delineated herein • 

. .- 2.0 TEST CONFIGURATIONS 

2.1 Configuration 1 - The empty freight car will be mounted on 

an air suspension system and tested in a free-free condition. 

2.2 Configuration 2 - The freight car will be loaded with coal 

and tested in a free-free condition. 

2.3 Configuration;? - The air suspension system will be replaced 

with the ASF-ll trucks and tested in a fixed-free condition. 

3.0 SUPPORT REQUIREMENTS 

3.1 ~ndlin~qu!PIDent - The support equipment necessary to move 

the freight car, shakers, and ,coal is listed in Table 8.1. 

3.2 Test E~mpJlt - The support equipment necessary to conduct 

the test is listed in Table 8.2. 
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3.3 ~ence Docu~ 

3.4 

3.3.1 P74-4833S-l, "'I'rack-Train Dynamics Analysis and Test 
Program", Update 

3.3.2 TS-002-MS, "Track/Train Dynamics Test Requirements 
Document Modal SU:i."vey" 

3.3.3 LAB 1007302, "Track-Dynamic Analysis GVS Test" 

3.3.4 DSW247 

3.3.5 1923-0100 

Barry Controls Air Serva-Level Operations 
Manual 

, Time Data Operations Manual 

Facility. Requirements 

3.4.1 115 VAC, 60 Hz, 1 0 

3.4.2 440 VAC, 60 Hz, 3 0 

3.4.3 Shop Air 115 psig minimum or equivalent 

4.0 SPECIAL CONSIDERATIONS 

4.1 Cautio~s and Warning§, - The description appearing ~Tithin a 

CAUTION or WARNING precedes the information that it is intended 

to emphasize. A CAutiON is used to prevent personnel from damag-

in,g equipment. A WARNING is used to prevent tes t personne 1 from 

endangering their sa,fety or that of others. Each step of this 

pro~~dure shall be read completely before proceeding with the 

action. 

4.2 Test Discrepancies .. A test discrepancy shall be logged and 

reported when test performance and/or results are affected. 

4.3 Safety - MMC supervision are directly responsible for the 

safety of all personnel, safe working conditions and the impIe-

mentation of all ;safety requirements applicable to this procedure. 

.. ' + 
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4.3.1 All test team members are responsible for adhering 

to normal safety standards and procedures. They are also 

responsible for advising of any unsafe acts or conditions 

observed during preparation for or during conduct of this 

procedure. 

4.3.2 Personnel safety will be notified 24 hours prior to 

the official test start date. This test is classified as 

having non-destruc tive potential. 

4.4 Procedure Changes - All changes to this procedure will be 

documented and added to a po~t-test procedure update. 

4.5 Test Personnel 

~ Descrip.tion Quantity 

TD Technical Director 1 

TE Test Engineer 1 

M't Mechanical Technician 2 

ET Electronic Technician 2 

SF Safety 1 

4.6 Test Log - A test log shall be maintained during the test and 

shall contain information for a complete historical chronological 

description of test activities. 

4.6.1 Instrumentation setup sheets shall be maintained and 

form part of the test log. 

4.7 Test Data - Provision shall be made to retain all test data 

for a period of 18 months after the test completion. 

4.8 Test Control Board - A test control board (TCB) shall perio-

dica11y monitor test activities and shall consist of the 

"' 
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following personnel: 
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~ l1.tl.! 

G. Morosow Project Manager (MHO) 

P. Abbott Technical Director (MHO) 

J. Macpherson Technical Representative 
(NASA/MSFC) 

Function 

Chairman 

Member 

Member 
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STEP ar.SPONS-
t-~NOt--....f-.II~C})~,LITY 

5.0 

5.1 

5.1.1 TE 

5.1.2 TE 

5.2 

5.2.1 MT 

5.2.2 

5.2.3 MT 

5.2.4 MT 

CK 

E10 
5 

ACTION 

OPERATIONS 

Prereoj!isi tes 

Verify that the instrumentation fre-

quency evaluation is completed and the 

results documented. 

Verify that the shaker system has been 

evaluated and is capable of delivering 

l25±l.5 db po~nds peak force per 

shaker between 0.5 and SO Hz . 

Preparations 

Install air suspension system and 

supports per Barry Operations Manual 
f' 

and LAB 1007302 as shown in Figure 

7.1. ., 
Install car on air suspension system 

\ 

per LAB 1007302. 

Adjust height sensing assemblies per 

Barry Manual. 

Apply air to the suspension system and 

level car by fine adjustment of the 

height assemblies. 

When the car is level and on air it 

REMARKS 

j 

1 
j 
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STEP 

NO. 

R 5.2.4a 
R 5.2.5 

5.2.6 

5.2.7 

5.2.8 

RESPONS­
IBILITY 

TE/et al 
MT 

MT 

MT 

ET/MT 

CK 

Ell 
6 

ACTION 

should be free to move vertically 

without interference approx. t inch 

from the rest position. Shims may be 

required at pedestal locations in 

order to accomplish this condition. 

A standard carpenters bubble is ade-

quate for leveling operations • 

CAUTION 

Return the freight car to the rest 

position when te~ting is discontinued. 

Perform force multiplier eval. per TD. 
Install shakers at positions Vl, 

V3, V4, V5 and V7 per Figure 7.1. 

Install shaker stinger assemblies per 

Figure 7.4. Allow for t inch height 

change when car is on air. 

Bond accelerometer mounting blocks to 

the car and install all instrumenta-

tion per Figure 7.2 and Table 8.3. 

Setup shaker controls, air suspension 

controls, and data acquisition/reduc-

tion equipment in the protective en-

closure and connect all cabling and 

plumbing per Figures 7.1 and 7.3. 

" 

RmfARKS 
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~I ~._ ~~~ ;:~~~~- CK ACTION REHARKS j~ 
~-I ,..., 

i
'l 5.2.9 ET I __ Checkout data acquisition equipment, -j 

. j '1 
~ ; , : rl tap check transducers, perform full j 

l:t scale calibrations, record ca1ibra- ~ 

, tr 'j , i~1 tions on recorders and log informs tion 1 
, "II in Table 8.3. 

~-l I 

,'J 1 
~, I 

" rl 
~~ 
'~-I' 

',-

R 

R 

o 

5.2.10 ET 

5.2.11 ET 

5.3 

5.3.1 TE/et a1 _ 

5.3.2 TD 

5.3.3 TE./et al _ 

Load CO/QUAO program in Time Data 

1923/30V computer and verify opera-

tion per Time Data Operation Manual. 
Verify equipment calibration. 

Detailed Operations 

Configuration 1 

Perform wide band sweeps per TO in-

struction, relocating shakers and 

instrumentation as required to cover 

the 8 shaker locations per Fig~re 

7 .l.Increment frequency linearly at 

0.2 liz. 

Review wideband sweep data and 

establish shaker locations for 

target modes. 

Perform narrow band sweeps around 

target mode frequencies and verify 

mode isolation. Obtain CO/QUAD plots 

as required. 

'j 
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STEP 
NO. 

R 5.3.4 

R 5.3.5 

. 

5.3.6 

5.3.7 

5.3.7a 

5.3.8 

5.3.9 

R 5.3.10 

RESPONS­
IBILITY 

ITE/et a1. 

CK 

El3 
8 

ACTION 

Fine tune modal frequencies based 

on CO/QUAD values and 

Lissajous patterns per TD instruction. 

ITE/et ale ___ Obtain decay data at established modal 

frequencies from selected measure-

inents by simultaneously opening the 

armature circuit and shorting the drive 
signal of each shaker. 

TE/et ale --- Repeat tuning exercise if beating is 

. indicated in the decay data or as 

directed by TD. 

TE/et a1. Perform modal dwells at each selected -
modal frequency and obtain CO/QUAD 

values for all transducer locations. 
TE/et a1 

I-- Record decays on tnagnetic tape. 

ET Reduce decay data from se1ec ted [tlodes -
and measurements on permanent osci1io-

graph recording paper. 

MT -,' Photograph the test setup and shaker/ 

transducer locations. 

Conf igur a ti on...l 

!iT - Load car with coal and cover with 

polyethe1ene if required to reduce 

coal dust in the test area. - . 

REMARKS 
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STEP 
NO. 

RESPONS­
IBILITY CK 

E14 
9 

ACTION 

5.3.11 TElet a1 ___ Repeat steps 5.3.1 through 5.3.9. 

Configura tion 3 

5.3.12 M'.r Remove air suspension system and in-

stall ASF-11 truck assemblies per 

LAB 1007302. 

5.3.13 TElet a1 _ Repe.at steps 5.3.1 through 5.3.9. 

5.4 Post-Test Reyiew 

5.4.1 TCB A post-test review by the TCB will be 

conducted prior to test termination to 

verify that test objectives have been 

met. 

5.5 Post-Test Disassembly 

5.5.1 'IE Obtain TaB approval to proceed with 

test disassembly. 

5.5.2 M'X/ET Remove all instrumentation and cables 

from the'freight car and prepare the 

car for transfer function test • 

5.5.3 Prepare a data package containing all 

logs, setup sheets, photographs and 

data, and submit to the TD. , 

REMARKS 
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ABBREVIATION AND ACRONYMS 

Calib. 

Cap. 

CDC 

Ch. 

Ck. 

CO 

ET 

FS 
GVS 
Meas. 

Mfg. 

MMC 

MSFC 

NASA 

No. 

O-Graph 

Osc. 

Qty. 

QUAD 

Sense 

SF 

sw 

TeB 

TD 

Calibration 

Capacity 

Control Data Corporation 

Channel 

Check 

Coincidence Component 

Electronic Technician 

Full Scale 
Ground Vibra tiorl Survey 
Measurement 

Manufac turer 

Martin Marietta Corporation 

Marshall Space Flight Center 

Mechanical Technician 

National Aeronautics and Space Administration 

Number 

o'scillograph 

Oscillator 

Quantity 

Quad~ture Component 

Sensitivity 

Safety 

Switch 

Test Control Board 

Technical Director 

() 
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Typ. 
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XDCR 
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Test Engineer 

Teletype Terminal 

Typical 

Unholtz-Dickie Corporation 

Transducer 
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PROTECTIVE ENCLOSURE 

SlU\KER 
AHPLIFIERS 

TID 1923/30V 
CO}IPUTER 

NAGNETIC TAPE 
O-GRAPH & 
SIGNAL 
cm:DITIONING 

HEIGHT 
SUFFICIH.'T TO 
CLEAR TRUCK 
INSTALLA'.rION 

~'< V4 . 

f 
VERTICAL 
U-D SHAKER 

//M4 ~ 1~. 
CAR OUTLINE' 

HI 
AIR SUSPENSION SYSTEH 
TYP. PL. , }!ASTER & 

SLAVE UNITS. SUBSCRIPTS 
IDENTIFY 

- -.. ~ 

EfO~-S-4 ~~4A 51 J! 

'V3 ; --{)oU ~ 9( S2
F j· "'- \'5 

V7 

emiT. 
1 

DESCRIPTION 

AS SHOl*:, CAR 
E:·1PTY 

M3 S3 i V9 H2 

NOTE: FORCE MULTIPLIERS WILL 
BE USED AT LOCATIONS 
V1, V3, V5 AND V7 FOR 
CONF. 2 AND 3 

J_ 
...- --

2 

3 

SHAKER FORCE 
GAGE & STINGER 
ASSEMBLY 

6 PL. 

AS SHOWN, EXCEPT! 
CAR LOADED WITH 
COAL 
AS SHOWN, EXCEPT 
CAR LOADED lfITH 
COAL &~D AIR SYS 
REPLACED lfITH 
TRlJCK ASSDmLIES 

-- ... 
" 

AIR SUSPEI,SION 
SYSTE}[ SUPPORT 
TYP. 4 PL. 

NOTE: ~'< A ~'u\XIHUN OF 6 S}V\Kt::H.S \-''1LL BE USED SI:·rL'LT~'Il;EOUSLY. 
COHBINATIONS \fILL BE BASED ON THE 8 SELECTED LOCATIOXS. 

C', 
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R FIGuRE 7.1 TEST SETUP Atm CONFIGURATIONS 
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TRANSDUCER LOCATIONS 

ACCELEROMETERS 50 
CD FORCE GAGES 8 

NOTES: 

TRk~SDUCERS NOT SHO~~ 
IN ALL VIEt-lS 

--

@ 

o ONLY SIX FORCE ~lEASUREMENTS 
WILJ., BE OBTAINED SnWLTANE­
OUSLY 

rAV25-~1 
r. I _ 
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, 
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I 
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ITEM 
NO. 

1 

2 

3 

4 

5 
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R 
16 E32 

TABLE 8.1 HANDLING EQUIP~NT 

DESCRIPTION MFG/MODEL NO. QTY 
) 

Facility Crane (20,000 lb. Cap.) P&H 1 

Facility Handling Slings and Harnesse,s MMC As 
Req'd I: 

1 

Hydraulic Jacks Rein Werner 2 

Coal Conveyor System 1 

Hauling Trucks 2 

( 
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ITEM 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25, 

~ ; i~H 

17 E33 
R tABLE 8.2 tESt EQUIPMENt 

DESCRIPtION 

Computer (Shaker Control & Data Analysis) 

Shaker Amplitude & • Control Console 

Power Amplifier (250 Watt) 

Electro-Dynamic Shaker (150 lb-Force) 

Shaker Support Assembly 

Shaker Force Amplifier Assembly 

Stinger/Flexure Assembly 

Accelerometer Mounting Blocks 

Accelerometer Isolation Studs 

Force Gage Mounting Blocks 

Accelerometer 

Accelerometer 

Accelerometer 

"Accelerometer 

Accelerometer 

Accelerometer 

Accelerometer 

Force Gage 

Charge Amplifier 

Bridge Aroplifier 

Coax Switch 

Tape Recorder (FK/~ 

Oscillograph Recorder (Direct Write) 

Oscillograph Recorder (Permanent Record) 

Cable (100 foot mini-noise) 

MFG. /MODEL NO. Q'l'Y 

time Data/1923 1 
30V 

11M': 1 

tJ-D/A250 6 

U-D/28 6 

MMC/LAB 1007302 6 

MMC/LAB 1007302 6 

MMC 6 

MMC 34 

Endevco/ 38 

MMC 6 

Endevco/2213C 

Endev,;:o/22l5 

Endevco/2217 

Endevco/2272 

U-D/75 D 21 

Co1umbia/302-2 

Sta tham/ A5a-
2.0-350 

8 

3 

1 

16 

2 

8 

4 

tOTAL 42 

Endevco/2103-50 6 

Kist1er/505M11l 44 

Dana/ 

MMC 

Ampex/ 

Honeywell/ 

CEC/ 

Microdot/ 

4 

1 

1 

1 

1 

44 

1 

:} J 

1 
I 
1 
~ 

1 
j 

.~ 
~ 
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1 18 E34 
1 ., R TABLE 8.2 TEST EQUIPM)1:NT (Continued) 
I 

ITEM DESCRIPTION 
NO. 

-
26 Equipment Interconnecting & Power Cables 

27 Air Suspension Support Assembly 

28 Serva-Level Air Suspension System 

29 Digi ta 1 V" 1 tme te tl 

30 V<»l 

~.~ •. <' 

!-->~ 
.1 

I 
i. 
I~ 

" 
1', 

~ ; .. 

,I 
,/ 

1 , 

I 
\i 

MFG ./MODEL NO. QTY 

As 
Req'd 

MMC/LAB 1007302 4 

Barry Controls 1 
(8 pads) 

John Fluke 1 

Simpson/269 1 

1 
~ 

~) I 
j 
1 
! 

i 

, r 

;~ 
'J 

~ 

Ii , 
1 
1 
i 

j 

. ..A 
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I 
r 
I 

~ 

0-
R 

MEAS. XDUCR XDUCR MODEL SENSe NO. NO. 

AVI ASaS.O 1 V/g 

AV2 2213 41. 5 7 
AV3 2213C 14.62 

AV4 2213 16.0 

AVS 2213 1S.4 

AV6 2213 14.66 

b
AV7 2213 t~·,~: '. 

..• AV8 ASa2.0 rV/g 

AV9 302-2 62.0 P2 -
AVI0 302~2 82.3 

AVll 302-2 61.0 

AV12 302-2 63.2 

AV13 102-2 81.7 

AV14 302-2 77.8 

AVIS 7SD21 81.37 

AV16 7SD21 79.38 ,. 

AV17 ASa2.0 1 V/g 

AVIS 2213 14.53 .~ 
AV19 2215 42.3 

AV20 221S 44.1 

AV21 221S 4S.1 

AV22 2213 16.S 

AV23 2217 31.8 

,. AV24 ASa2.0 il V/g ,r 

TABl.E8 .3 INSTRDHEtlTION SETUP SHEET 

SIG. TAPE TAPE 
o-GRAPH O-GRAPH REMOTE 

COND. CH. NO. FS CH. NO. FS CONSOLE 
CH. NO. CALIB. CALIB. CH. NO. 

13 ~:' 
1 Ch Am(l 

2 

3 

4 

S 

6 ~J 

IS :a 

7 Ch Amp 

8 

9 

10 

11 

12 

13 

14 ~~ 

14 ~a 
IS Ch Am 

16 

17 

18 

19 

20 ,r .. 
16 Dana 

Amn 

ACCEL. 
SIN 

7083 

GL23 

7696 

2867 

7688 

3506 

~~ 
~~~. 
3136 

32S1 

3139 

313S 

3249 

3248 

423 

421 

6579 

8600 

4844 

5956 

S9S3 

2880 

DB 10 

4703 

RUN 
NO. DATE 

....... 

e 

I 

.... 12l 
\OW 

\11 

,;itnfit •• 'II#ililtillllnlittIOfiiiiIilriWJPtrlili.'wii·~~J,""""-;",,:",,,;;,+.:, ..... ;... .,~.".,~*, .~ ... :...u~ ~" . '.", ," "J 
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MEAS. 
NO. 

ALI 

AL2 

AL3 

AL4 

AL5 

AL6 

AL7 

ALB 

AL9 

ALlO 

ALll 

AL12 

AL13 

AL14 

AL15 

AL16 

AL17 

AL18 

, ... 
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TABLE 8. 3 INSTRUKE~TION SETUP SHEET 

XDUCR. XDUCR. SIG. TAPE TAPE o-GRAPH o-GRAPH REMOTE ACCEL. 
MODEL SENSe CONDo CH. NO. FS CH. NO. FS CONSOLE SIN 

NO. CH •. NO. CALIB. CALIB. CH. no. 

~02-2 60.9~ 21 ~ 3137 

2272 12.03 22 MB58 

2272 13.0 23 MAl7 

2272 12.4 24 MAO I 

2272 12.6 25 MA07 

2272 13.1 26 MFa3 

2272 12 .. 3 27 MB53 
302-2 64.2 28 3138 _ 
2272 12.57 29 Ne67 
2272 12.47 30 ~90 

2272 11.77 31- MAO 9 
2272 12.5 32 MB57 
2272 12.28 33 VF70 
2272 13.0 34 VF84 

'2272 12.49, 35 MB55 
2272 12.15 36 VGOl 
2272 12.7 37 UF96 
2272 12.4 ,Ir 38 " MA18 

------- --

.~ 
'''''''''''' v 

C~""---" ""-..--

RUN 
NO. DATE 

I 

I 

I 
I 
I 

I 

I 

I 
i 

I 

-

, 

~--

'-

. 1 

Nt=l 
0"" C\ 

... 
-..... ~ 
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0- R TABLE 8.3 INSTRmmClTION SETUP SHEET 

MEAS. Xl)UCR. .XDUCR. SIG. TAPE TAPE o-GRAPR O-GRAPR REMOTE 

NO. MODEL SENSe COND. CR. NO. FS CR. NO. FS CONSOLE 

NO. CH. NO. CALIB. CALIB. CR. NO. 

FV1 2103-500 42.0 P~ 39 

FV3 38.5 41 . 

FV4 36.0 42 

FV5 38.5 43 

FV7 43.5 44 

36.0 42 ,. 43.0 40 

FV4A 2103-500 43.0 ,. 40 

OSC. Rockland 1 V pk 
VOICE 

.~ 

.. II 

-

-- '-----

....~..."~---=-~~~~~.:...::---.~--.:---~~-----

ACCEL. 
SIN 

RA14 

RA12 

RA13 

RA26 

RAJO 

RAIJ 

RA27 

RA27 

-----

RUN 
NO. 

, -- ---

e 
DATE 

, 

-- - --_ .. _" - ---- ----

t".l 
....,c"" 
... '-1 

II1II.11,.11 ~.flllnnitj:;f'-litt'li8fn::iiI.ir1li'-hilllf_iooi~'~"*"""-"""--''''- ,;. ''-''. .:,~,;.,.-. _"f,.,·._. ' .. ' .' • --'.... ~ . "" . 
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j 

j 
I 
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J , 
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T~-

i 

l~ 
1 
1 

I 
! 

I 

If' 

1f'~'4 

::=--"._----

, 

'r~._ 

0900 

1345 ' 

1410 1 

1426 

143S 

1520 

I 

: 

OS15 

0855 

0914 

093'5 

0950 
1-

1010 

DATE 

10/17/74 

i 

I 

1 t 

10/17/74 

,r 
10/18/74 

" 10/1S/74 

l 

RUN 
NO. 

lWB 

lWB 

2WB 

3WB 

4WB 

tIt 

5 WB' 

6W 

6 WBR 

7im 

8WB 

9WB 

TABLE S.4 TEST HISTORICAL LOG 

TEST DESCRIPTION 

Forse MultielierEvaluation. Car E~tI 
Wide Band Sweep from 0.5 to 50 Hz 0.2 Hz increments, 
CO/QUAD plot of AVl7/F3, 20 lb-pk @ 10 ~ Ref. shaker 
driving·through force multiplier. Synthesizer output 
set @ 1.0 V peak. 

Repeat run 1 WB, and completed 

Completed 2 WH. repeat of 1 WB 

Completed 3 WB,repeat of 1 WB 

Completed 4 WB, repeat of 1 WB 

Completed rerun of 1 WB 

Completed run 5 WB, repeat of 1 WB 

Completed run 6 WB, repeat of 1 WB except as noted. 
Response amplitudes low, removed tape from stinger and 
went to rigid link. 

Completed run 6 WBR, repeat of 6 WB 

Completed run 7 WB, repeat of 6 WB 

Completed run 8 WB J . repeat of 6 WB, relocated ALI to 
sense the same d,irection as AV17 

-

, 
• 

. Completed I"un 9 WB, repeat of 6 WB. Response levels low, 
moved shaker V3 to outboard edge of car and removed 

AVIO, AVl2 bad (AL12 cleaned cable) 
I shaker dolly, conducted accel.Tap check AL4, ALl7, AV9, 

(''''' 
\~, 

-' 

1!.;'---- __ 

• . .... l.;:.~ ... _-;_ 

REMARKS 

Started test 1923 would not 
increment frequency. Hanu-
a1 operation seems normal. 
Went into- trouble shooting 
mode. Found patch error 
corrected and resumed test. 

Monitored AVl7/F3 

}funitored AV20/F3 

Monitored AV2llF3 

Monitored AV24/F3 

Verified accel. AVl7/F3 
operation and continued 
test. 

Monitored AVlS/F3 

"'" Monitored AVl7/F3 
100 lbs-pk input @ 10 Hz 
ref. shaker driving direct. 

Monitored AV17/F3 

Monitored AV20/F3 

Monitored ALI/F3 

Monitored AV2l/F3 
Replaced cable on AV12 
Set range on AL4 
Replaced ch. amp. ALn 

AV9 and 10 OK 
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TIME DATE 

1325 10/18/74 

1331 

1358 

1530 ,. 
0800 10/21/74 

0935 

0955 

1025 

1039 
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T/lBLE 8.4 TEST HISTORICAL LOG 

RUN TEST DESCRIPTION REMARKS NO. 

10 WB ~I~~ ~~{iIZ111ti EvalYf!tiol!. C~t .t~ ?omP ete run WB, repeat of except new shaker Monitored AVl7/F3 
location. 

llWB Completed run 11 WB, repeat of 10 W.· MOnitored AV20/F3 

12 W Completed run 12 WB, repeat of 10 WB except ref. force Monitored AV20/F3 
set@20 Hz ISO 1bs-peak. Add shaker V7, excited system 

, with local osc. Observed modes @ ::::::: 6Hz, 17 Hz & 18.5 Hz. -
Stopped testing. 

Substituted force multiplier @ V3 location. moved AL18 to 
shaker end of multiplier, and ALI to input ead of multi-
plier. 

13 WB Completed run 13 WB, repeat of 1 WB. Monitored AVl7/F3 

14 WB Completed run L4 W, repeat of 1 W. Monitored AL24/F3 

151m Comple'ted run 15 WB, repeat of 1 WH. Monitored AL18/F3 

16 WB Completed run 16 WB, repeat of 1 WB. Monitored ALl/F3 
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TUff DATE 

10/21/71 

1320 

13.30 

1527 
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0755 10/22/74 

0907 

,t 
End 10/22/74 
Shift 

0730 10/23/74 

~ 
.. ,......., 

........ ;;"';-;Fi;;<.,:,:;;~,.'-;;:~-;;''''~ . 

RUN 
NO. 

1 lill 

Decay 1 

Dwell 1 
Mode 1 

Verifi-
cation 

Dwell 1 
Mode 1 
Repeat 

Decay 2 

-
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TABLE 8.4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

Track-Train GVS. Car E!etX 

Connected shakers -Vl, V3,V5 and V7 
Sweep Frequency: 0.5 to 10 Hz 
Force Ref: ~ 40 lbs-pk @ 10 Hz on all shakers (280 mvrms) • • • • -Shaker Phase: 180Vlt OV3, 180V5 and OV7 

Completed run 1 NB (AVl7/F3) 

Tuned 6.35 1st torsional mode and took decays on AV1, AV8, 
AV17 and AV24 real time 

I1etusaed 1st torsional mode @ 6.75 Hz with ~ 80 Ibs-pk 
force per shaker (560 mvrms). Was in the process of takin~ 
CO/QUAD data when power went out on computer. Reloaded 
program and continued: 

Completed CO/QUAD tabulations for 6.75 Hz mode. 

Verified 6.75 Hz frequency from previous day by checking 
QUAD peak AV17/F3 

Repeated dwell l/mode I tabulations, found error in gain 
settings from previous day of AVl, AV8, AV17 and AV24. 
Other data had good repeatability. 

Set up and repa:f.red tape deck, lost pwr on 1923, reloaded 
program, switched power to unload 1923 circuit. 

Replaced charge amp on AV14 CO/QUAD data reading for 6.75 
Hz mode was high. 

Replaced AV8 with 5g strain gage accel. Checked noise on 
all accel./force channels. ALI/charge amp. 21 has slight 
amount of noise (.Q24V or .025g). 

'<.-

REMARKS 

Monitored AV17/F3 
F3 280 mvrms 
7.07 mvrms/lb-pk 

Decays look good 
Slight wave form 
distortion but no 
beating apparent 

* Verified AV8 reads low 
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TIME 

-

1000 

i 

1010 

'~. 1052 

1214 

1230 

1240 

.1315 

1324 
1335 
--_ .. _-
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DATE 
RUN 
NO. 

10/23/74 Repeat 
Model 
Dwell 1 

Decay 2 

2NB 

1t 
10/23/74 3NB 

4NB 

5NB 

MOde 2 
Dwell 2 

1M 
• 

l8W 
19WB 

~ . - ~ -------

o 
TABLE 8.4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

Track-Train GVS, Car Empty 

Observed same • shift on AV8 as previously indicated 
with 2g accel. Verified ~ of instrumentation found • 
shift in Dana amp. which was used for meas. AVa. Re-
placed Dana amplifier and verified ~. 

Completed repeat of mode 1, dwell 1 

Raised gains on AVl, AVS, AV17 and AV24 by a factor of 
10 (lOv/g). Recorded two decays on tape for the 6.75 Hz 
mode. Returned gains back to times 1 (1 v/S). 

Shakers: VI, V3, V5 and V7 
Sweep Freq: 0.5 to 5 Hz 
Force Ref: Z 80 1bs-pk/ shaker 
Shaker .: VI and V7:0~ V3 and V5=1800

• 

Completed run 2 NB (AV1/F3) 

Completed run 3 NB, repeat of 2 NB except as noted *. 

Completed run 4 NB, repeat of 2 NB except as noted *. 

Completed run 5NB, repeat of 2 NB except as noted *. 

Tuned 2nd mode 1st torsional suspension mode @ 3.45 Hz. 
Obtained CO/QUAD values for AVl, AVB, AV17 and.AV24 plus 
,. 
Shakers: Vl,V3.V4,V5,V7 ; Sweep Freq.: lO";5{JH"z; 
Force Ref.: ~ 80 lbs-·pk On V4 (560mvrms@ 20Hz) 

~20 Ibs-pk On All Other Shakers(14Imvrms) 
~"!>lc~ ... Ill. Vl _ V~ . V5 • V6aOo /I • V~.180o l& 
Completed Run 18WB,Repeat Of l7WB Except AS Noted * 
Completed Run 19WB,Repeat Of l7WB Exeept As Noted* 

-
mlARKS 

Ref. force 
F3 560 mvrms @ 6.75 Hz 
707 mNTmS/lOO Ibs~pk 

Monitored AVl/F3 
Ref. force 
F3 560 mvrms @ 5 Hz 
7.07 mvrms/lb-pk 

*MOnitored AVS/F3 
2nd mode 3.5 Hz 

*Monitored AV17/F3 

*Monitored AV24/F3 

Ref. force Fl, set @ 450 
mvrms 
7.07 rm,rmj;l/lh-nlc 

Monitored AV12!F4 
7.07mvrms!lb-pk 

* Monitored AV9/F4 
* Monitored AV16/F4 
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TIME DATE 

1355 10/23/74 

-

1415 

1428 

. 
1455 

1517 ,. 
0810 10/24/74 

,0830 

0840 
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0928 
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TABLE 8 .·4· TEST mSTORICAL LOG 
_._-

RUN 
TEST DESCRIPTION NO. 

Tra~k-Train GVS. Car EmetI 
20 WB Completed run 20 WB, repeat o~ 17 WB except as noted *. 

Moved freight car'couplers to one side and detuned mode. 

21 WB Completed run 21. T'iB, repeat of 17 WB. Spiked couplers witt 
wood wedges to reduce their motion. 

22 WB Wedges added. Completed run 22 WB, repeat of 17 WB. 
Added ~dge to center brake rod • 

23 WB Completed run 23 WB, repeat of 17 WB 

24 WB Completed run 24 WB, repeat of 17 WB, except as noted *. 

25 WB Tied off center brake rod in two places 
In the center of the car 
Completed run 25 WB, repeat of 17 WH. 

26 WB Secured ropes holding center brake rod. 
Completed run 26 WB, repeat of 17 WB. 

Mode 3 Tuned mode 31st vertical bending @ 29.65 Hz. 
Dwell 3 " 

Decay 3 Recorded decays on AV9, 12, 13 and 16 real time @ 29.65 Hz 
Noticed slight beat in decay. Returned by peaking quadra-
ture @ 29.53 Hz and took decays noticed slight mode drift 
returned @ 29.57 Hz. 

Mode 3 Took CO/QUAD tabulations of mode 3 @ 29.57 Hz 
Dwell 3 

Decay 4 Recorded on mag. tape, mode 3 decays,meas. AV9, 12, 13 
and 16, F4 and OSC. Raised gains by a factor of 10 times 
on accel. ch. 

---

u 

~ ... ,"::;':"'<Mr-.,--. 

REMARKS 

*Monitored AL12/F4 

Monitored AVl2/F4 

Monitored AV12!F4 

Monitored AVI2/F4 

*Monitored AL12/F4 

Monitored AVl2/F4 

Monitored AV12/F4 

Force ref. F4 560 mvrms 
7.07 mvrms/lb-pk 

Force ref. F4 @ 560 mvrms. 

Recorded Three Decays 1st 
Decay Void • 29.57 Hz 
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'rIME. DATE 

10/24/74 

1315 

1345 .. 

1422 

1448 
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RUN 
NO. 

27 WB 

o 
TABLE 8.4 TEST HISTORICAL LOG 

TEST DESCRIPTION 

Track-Train GVS,Car Empty 

Repaired fan cable on shaker V3 
Moved shakers V2 and V4 to middle outboard sides of car 
shaker configuration as follows: 

VI/Amp I V8/Amp 4 

er- e 
180°-1> 

180°cf> 0°." 

V3/Amp 3 V9/QP 2 

Shakers: VI, V3, V5, V7, V8 and V9 
Sweep Freq: 10-50 Hz 

V7/Amp 6 

oo."P 

1800 lj 
Vs/Amp 5 

Force Ref : ~ 40 1bs- pk on V8 and V9 (282 mvrms) 
~ 20 Ibs-pk on all others (141 mvrms) 

Shaker 0 :- -V1-;-V7aiidV9=Qo cf> 
V3, V5 and V8:180°." 

Completed run 27 WB 

Decay 5 I Recorded decay @ ~ 17 Hz,remote osc.Jon AV1, 8, 17 and 24, 
also AL12 

MOde 4 
Dwell 4 

Tuned mode 4 2nd torsional by peaking quadrature AVI/F4 @ 
17.64 Hz: Took CO/QUAD tabulations of mode 4 @ 17.64 Hz 

• 
REMARKS 

Force ref .-F7iSet-~10 Hz 
282 mvrms, 7.07 mvrms/lb­
pk 
Monitored AVI/F4}19 shaker 
fan not working, open 
motor circuit, used externa 
fan. 

Force ref. F8 280 mvrms 
7.07 mvrms/1b-pk 

Decay 6 I Recorded decay 6 on mag. tape,2 decays,meas. AVI, 8, 17, 17.64 Hz 
24, AL12, F8 and OSc. Raised gains on acce1s. by a factor 
of 10 times. S.G. acce1s. only • 
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TABLE 8.4 TEST HISTORICAL baG 

TEST DESCRIPTION 

Track-Train GVS. Car Empty 
Recorded decays far modes 1, 3 and 4 on permanent records. 
Repaired fan on shaker V9. Took photographs of inst. and 
shaker locations and overall setup. Il~;3 ta lled heigh t 
sensor in 4th air bag setup. Installed flexures on 
shakers va and V9 stinger assemblies. 
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TIME DATE RUN 
NO. 

0910 11/4'74 

6NB 

1005 

1055 Mode 1 
Dwell 1 

28 WB 
29 WB 
Repeat 
of 28 WB 

1355 

30 WB 

1410 

" 11/5/74 

I 11/6/74 
I 
I 

I 
. 

1030 11/7/74 

~-...... 

o 
TABI.E 8.4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

TraGk-Train GVS - Car Full 

Car raised on air suspension system 

Connec ted shakers V1, V3, V5 and V7 
Freq. Sweep: 0.5 Hz to 15 Hz, .2 Hz increment 
Force Ref: ~ 100 lbs-pk @ 10 Hz a 11 shakers 
Shaker ~: VI and V5=0<lp, V3 and V7'::1800cp 
Completed run 6 NB (AV17/F3) -
Tuned mode 1, 1st torsional mode @ 6.75 Hz. Found bad 
accel. channel AL12. adjusted noise, cleaned microdot 
connector and continued taking mode. 

Shakers Vl, V3, V5, V7, V8 and V9 
Freq. Sweep: 5 Hz- 50 Hz 
Shaker ~: Vl, V9 and V7=0~ V3, V5 and V8=1800cp 
Force ref. VB @ ~ 100 lb- pk a 11 other @ Z 100 lb- pk 
Completed run 28 WB 

Shakers Vl, V3, V5, V7, VB and V9 
Fre q. Sweep: 5- 50 Hz 
Shaker 0: V1, V3, V5 and V7=00~ V8 and V9=1800~ 
Force Ref:~lOO 1b-pk all shakers 
Completed run 30 WB 

Installed force multip1ier 1s at shaker positions V3 and 
V7 and checked operation, shimmed multiplier center base 
area. 

Installed force multiplier1s at shaker pOSitions Vl and 
, V5, photographed control room, checked out inst. noise 

levels, operation, etc . Replace charge amp. on ALl2. 

Tuned 1st torsional mode @ 7 Hz 
Shakers: Vl, V3, V5 and V7 
Shaker ~: Vl and V5:0Q;\ V3 and V7=180°cf,l 

-
REMARKS 

Used GN2 supply. 

Monitored AV17/F3 
F3 707 mvrms 
Approx. 100 lb-pk 
(7.07 mvrms/lb-pk) 

Monitored AV1/F8 

V3 flexure broke 
Replaced & Repeated Sweep 

Monitored AV12/F8 

Monitored AV17/F3 
Shaker V7 car stinger 
attachment broke 
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" TABLE 8.4 TEST HISTORICAL LOG 

TIME DATE 
RUN 

TEST DESCRIPTION NO. 

If17l74 
Track-Train GVS - Car Full 

7NB Shakers: V!, VS'O't>, V3 and V7=180o~ 
Freq: 2-10 Hz 

,Shaker Force Ref: ~ 30 Ib- pk (200 mvrms @ 10 Hz) 
1225 Completed run 7 NB 

130S Mode 1 Tuned 1st torsional mode @ 6.3 Hz 
Dwell 1 

<I 8NB Shakers: VI, V7=0~, V3, VS=180o~ 
Freq: 1-10 Hz 
Shaker Force Ref: ~ 30 Ib-pk (200 nnrrms @ 10 Hz) 

1325 ' Completed run 8 NB 
1335 9NB Completed run 9 NB 
1340 10 NB Completed run 10 NB 
l34S ~. llNB Completed run 11 NB 

1405 1117/74 Mode 2 Tuned Is~ rigid body torsional @ 3.3 Hz. Took CO/QUAD 
Dwell 2 data on AVl, Ava, AV17 and AV24, Fl and FS, F7 

Force Ref: F3 110 mvrms~lS.S 1b-pk 

12 NB Shakers: VI, V9, V7=0°-A·V3. V8, VS=180o~ 
Freq: S-20 Hz 
Force Ref: ~ 30 1bs-pk all shakers 200 mvrms @ 10 Hz 

l44S Completed run 12 NB 

lS00 Mode 3 Tuned 2nd torsional mode @ 8.6 Hz 
Dwell 3 

1507 13 NB Completed 13 NB, repeat of 12 NB except as noted *. 

ISIS Mode 3 Tuned 2nd torsional mode @ 8.S5 Hz 
Dwell 3 

•• --------- -

-'-'--' n ---' 
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REMARKS 

Monitored AV17/F3 

Monitored AV17/F3 
" 

Force ref. F3 @:::; 10 lbs 
73 mvrms . 

Monitored AVl/F3 

Monitored AV8/F3 
Monitored AV17/F3 
Monitored AV24/F3 

Monitored AV17/F3 

Monitored AVl/FS 

Monitored AVI/FS 

*Monitored ALl/FS 

Monitored ALl/FS 
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TIME DATE RUN 
NO. 

11/S/74 Mode 3 
Dwell 3 

0900 

11/S/74 ,. Decay 7 
S 

1220 

1230 Decay 9 
10 

- .' 

1237 Decay 11 
12 

1330 31 WB 

1435 Dwe114 
Mode. 4 

p 

11/S/74 Decay 13 
14 

- ---- ---~.--.-

o 
TABLE S .. 4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

Track-Train GVS, Car Full 

Took data on 2nd torsional mode. S.SS Hz,tuned mode on 
ALl/FS,completed mode 3, replaced AL12.BNC to microdot, 
noisey channel, replaced microdot cable on ALlS 
Completed mode 3 
Repaired brake on tape deck in prep. for decays 

Took Decay 7,S,S.S5 Hz.recorded on magnetic tape ALl, AVl, 
Ava, AV17, AV24 , FS and OSC. o . 
Shakers: VI, V9, V7=0 ~,V3, V8, VS=lSOo ~ 
Force Ref. FS 210 mvrms Z 30 lbs, pk 
Completed decay 7 

Took decay 9,10, 3.3 Hz, recorded on mag. tape, ALl, AVl, 
Ava~ AV17, AV24 , F3 and OSC. 
Shakers: VI, V7=00 ~, V3, V5=lSOo ~ 
Force Ref: F3 110 mvrms z 15.5 Ib-pk 
Completed decay S 

Took decay 11, 12 6.3 Hz, recorded on mag. tape, ALl, AVl, 
Ava, AV17, AV24, F3 and OSC. 
Shakers: VI, V5:00 ~, V3, V7=lSOo ~ 
Force Ref: F3 74 mvrms = 10 lb-pk 
Completed decay 9 

Shakers Vl:Oo ~, V3=lSOo ~, V7=00 ~, V5= lS00 ~ 
Freq: 1-50 Hz 
Force Ref: 200 mvrms @ 10 Hz ~ 30 Ib-pk 

Tuned 4 mode @ 13.6 Hz and took data, looked @ decays 
on scope (no beating), shakers VI, V7:00 ~, V3, V5=lSOo ~ 
Force Ref: F3 78 mvrms ~ 11 lbs- pk 

Took decay 13 and 14Q13.6 Hz, recorded on mag. tape. 
ALl, AVl, AVS, AV17, AV24, F3 and OSC. 
Shakers: Vl, V7=00 ~, V3, V5=180o ~ 

REMARKS 

Monitored ALI/Fa 
Force ref. Fa 
~30 lb-pk 210 mvrms 

Recorded 2 decays 
Monitored ALI/Fa 

Recorded 2 decays 
Monitored AVl7/F3 

Recorded 2 decays 
Monitored AV17/F3 
Returned gains on 
accels. to 1 Gp range 

Monitored AV17/F3 

Monitored AVl7/F3 

Recorded 2 decays 

-----
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1440 

1530 

0955 

1030 

1040 

1045 

1050 

1056 

1230 

DATE 

11/8/74 

n 
11/11174 

,r 
11/11174 
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TABLE 8.4 TEST HISTOlUCAL LOG 

RUN 
TEST' DESCRIPTION NO. 

Trask-Train GVS. Car Fttll 

Desay 13 Forse ,Ref: E'3 78 mvrms Z 11 Ib-pk 
14 Completed decay 13, 14 -< 

Moved shakers VS and V9 to car senter beam 

32 WB Shakers: Vl, V3, V5 and V7=Oo ~. 
< Freq: 1';'50 Hz 
Force Ref: F3 200 mvrms @ 10 Hz ,~30 Ib-pk 

. Lostair shakers stopped a ~ 35 Hz 
Reset air and continued 
Completed run 32WB 

14 NB Tuned 1st vert. rigid body suspension mode @ 2 Hz and 
conducted sweep. 
Completed run 14 NB setup same as 32 WB 

15 NB Completed run 15 NB, repeat of 14 NB except as noted *. 

16 NB Completed run 16 NB, repeat of 14 NB except as noted *. 

17NB Completed run 17 NB, repeat of 14 NB except as noted *. 

18 NB Completed run 18 NB, repeat of 14 NB except as noted *. 

Dwell 5 Tuned 1st vert. rigid body mode @ 2.15 Hz. Based on NB 
Mode 5 Sweeps 14-17 CO values. Took CO/QUAD data on AVl, 8, 12, 

17 and 24 
Completed test. 

------

o 
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REMARKS 

Monitored AV12/F3 
Movies were taken 

Monitored AV17/F3 

*Monitored AVl/F3 

*Monitored AVS/F3 

*Monitored AV24/F3 

*Monitored AVl2/F3 

Monitored AVl2/F3 
Force ref. F3 = 100 mvrms 
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TIME 

1310 

1513 

0915 

0935 

1037 

DATE 

11/11/74 

t 

I RUN 
NO. 

19 NB 

Dwell 6 
Mode 6 

11/12/74 I Dwell 7 
Mode 7 

33 WB 

34 W 
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TABLE 8.4 TEST HISTORICAL LOG 

TEST DESCRIPTION 

Track-Train GVS. Car Full 

Shakers \FJ., V3, V5 and V7 ,. 00 
" 

Freq: 5-20 Hz 
V4 and V4A = 1800 _ 

Force ref. F4 707 DNTmS @ 10 Hz : 100 lb-pk 
Comp Ie ted 19 NB 

VI V7 

EI V4 J::J 
I!l 

8 Ja e 
V3 V5 

Force Distribution: VI, 3, 5, 7 ~ 30 1b-pk 
V4, V4A Z 100 Ib-pk 

Tuned 1st vert. bending @ 11.9 Hz 
Force Ref: F4 707 mvrms : 100 lb-pk 
Tuned 1st vertical bending @ 12.3 Hz 
Force Ref: F4 350 mvrms ~ 50 1b-pk 
Completed dwell 6, mode 6 

Tuned 1st vert. bending @ 14.55 Hz 
Force ref: F4 707 mvrms = 100 lb- pk @ 10Hz 
Force Ref: F4 350 mvrms ~ 50 1b-pk @ 10 Hz 
Returned 14.75 Hz 
Completed dwell/mode 7 

Shakers VI, V3, V5 and V7 = 00 ~ 
Force Ref: F3 350 mvrms z 50 1b-pk @ 10 Hz 
Freq: 5-50 Hz, completed 33 WB 

Shakers VI, V3 - 00 
_, V5, V7 • 1800 ~ 

Force Ref: F3 440 mvrma=62 lb- pk @ 10 Hz 
Freq: S- SO Hz 
Co~leted run 34 WB 

" 
REMARKS 

MOnitored AVl2/F4 

~ni tored HVI2/F4 
Took F4 - 100 lbs and 50 
Ibs 
Took mode @ 12.4 Hz also 

Monitored AV12/F4 
Took F4 = 100 Ibs and 50 

Monitored AV9/F3 

Monitored AV9/F3 
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TABLE 8.4 TEST-HISTORICAL LOG 

I RUN 
TIME DATE NO. TEST DESCRIPTION 

11/ 2/74 Tri&k-Train GVS a Car Full 

Mode 8 Tuned 2nd vertical bending mode @ 20.2 Hz 
Dwell 8 Force Ref: F3 67.0 mvrms ~ 10 -lb-pk @ 20 Hz-

Shakers Vl, V3 = 00 ~, V5, V7 = 1800 ~ 
1214 Comple ted mode 8, dwe 11 8 

Mode 9 Tuned 2nd vertical bending mode @ 17.1 Hz 
Dwell 9 Force Ref: F3 88 mvrms ~ 12 1b-pk@ Hz 

Shakers: Vl, V3 .. 00 ~, V5, V7 = 1800 ~ 
1240 Completed mode/dwell 9 

1406 Decay I! Recorded decays on mag • tape 
/16 Completed decay 15/16. recorded AV1, 8, 9, 12, 17, 24, F3 

and OSC. 

1417 Decay 171 Completed decay 17/18, repeat of 15/16 except freq. & Force 
18 Distribution 

1425 Decay 191 Completed decay 19/20, repeat of 15/16 except freq.& Force 
20 Dist. 

1437 Decay 21/ Completed ~ecay 21/22, repeat of 15/16 except freq.& Force 
22 Dist. 

23/24 Completed decay 23/24 1t 
1455 Decay 25/ Completed decay 25/26, repeat of 15/16 except freq.& Force 

26 Dist. t 27/28 27/28 

. 
,r 

'---' .......... ~ '....., 

REMARKS 

Monitored AV9/F3 

Monitored AV9/F3 

Freq. 17.1 Hz 

Freq. 20.2 Hz 
• 

Freq. 2.15 Hz 

" 
Freq. 14.7S·Hz 

Freq. 14.55 Hz 

Freq. 12.3 Hz 

Freq. 11. 9 Hz 
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Tum I DA~¥ . NO • 

-, ' 

11/13/74 

! 
11/14/14· 

j 
1i/15/75 I 35 WB 

0905 

36 WB 

0915 

0930 37 WB 

0945 • 38 WE 

o 
TABLE 8.4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

TIE TRN GVS eSys Test2 

Moved truck into $outhpositionmoved force multipliers 
to clear truck. Set up in preparation for 'tar Full on 
Trucks" configurat,ion. Repositioned V4 & V4A to clear 
hoppers when car is lowered OD trucks. 

REMARKS 

Finished installing trucks under car. Modified force 
multipliers for clearance. Reduced decay data to permanedt 
records. Taped checked All iDst. and checked noise levels. 
Loaded CO/QUAD programi11to computer. 

Shakers VI, V3, V5, V7 = O°.p 
Freq. 2-50 Hz 
Force Ref. F3 ;:: 30 lb-pk, 200mvrms @ 10 Hz 
All other forces same 
Completed Run 35 WB 

0, 0 
Shakers VI, V3 = 0 .p, V5 V7 - 180 .p 
Freq.2-50 Hz 
Force Ref. F3 ~ 30 Ib-pk I 200 mvrms @ 10 Hz 
All other forces same 
Completed run 36 WB 

Completed Run 37 WB, repeat of 36 WB except as noted * 

Completed Run 38 WE, repeat of 35 WE except as noted * 

MOnitored AV9/F3 
w/frictiOD shoes 

Monitored AV9/F3 
w/friction shoes 

*Monitored AVl2/F3 
w/friction shoes 

*MonitQred AV12/F3 
w/friction shoes 
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TIME DATE 
RUN 
NO. 

11/15/74 Model 

I Dwell I 

. 

1020 

1055 

1500 .H 

11/18/74 

~ 
11/21/74 

39 WB 

1430 ,. 
0812 11/22/74 40 lIB 

0829 41 WB 

"..---""" I ,t 
t.;J 

TABLE 8.4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

TH TRN GVS SYS TEST 

TuDad 1st vertical truck mode @ 6.31 Hz 
Shakers: VI, V3 '- VS, V7 - o'lf, . 

. Or F5-o~+ F7-oO:", Force Ref. F3-o '#J F1-o ."" -' - l3'6'Dr 134 my 130 my' 136 my 

Completed MOde/Dwell 

Tuned 2nd vertical truck mode @ 9.26 Hz 
Disabled friction shoes between side fr~ and 
bolster,completed north end of ca~ 

Continued friction shoe pin installation , 
Put RMS meter in for calibration 
Gave charge Amps to AVL for mortar 
fire test completion. 

Installed charge amps, set sensitivities 
Checked noise levels 
Shakers VI, V3, V5, V7 = 00

", 
Freq. 2-50 Hz 
Force Ref. F3z 30 lb-pk, 200 mvrms @ 10 Hz 
All other forces same 
Completed Run 39 WB 

Completed run 40 WB, repeat of 39 WB 
FrE~~t. 1-50 Hz 

Completed run 41 WB, repeat of 36 WB except as noted * 

~ ~ 
.".. 

REMARKS 

ZiJnitored AV12/F3 
./friction shoes 

MOnitored AV9/F3 
w/frictiOD shoes 

Monitored AV12/F3 
wlo friction shoes 
Lost shaker fans 
Force signals were 
distorted 

Monitored AV12/F3 

MOnitored AV9/F3 
*Freq. 1-50 Hz 

V5 & 7 - laOo", 
VI & 3 • 0 '" 
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TIME 

0940 

1036 

1315 

1505 

4) 

DATE 
RUN 
NO. 

11/22/74 I Mode .1 
Dwell 1 

• 

Mode 2 
Dwell 2 

Mode 3 
Dwell 3 

Mode 4 
Dwell 4 

., 
TABLE 8.4 TEST mSTORlCAL LOG 

TEST DESCRIPTION 

TBK TRN GVS (SYSTEMS TEST) 

Tuned 1at vertica~ rigid body truck mode @ 2.126 Hz 

Shakers,: ., Vl., V3, V5, V7 - 00 ." 

Force Ref. F3 F1 F5 F7 

mvrms IT 22.5 'i2.5 6.5 
-

Tuned 1st vertical rigid body pitch truck mode @ 2.85 Hz 

° . ° Shakers: V1, V3 - 0 ". , V5, V7 - 180 ". 

,Force Ref. F3 F1 F5 F7 

mvrms 10 IS 14 'is 

Tuned 1s t vertical bending mode @ 12.79 Hz 

Shakers: Vl, V3, V5, V7 - 0°'" , V4, V4A - 180°". 

Force Ref. -Ii ....ll J!!!. Iill ~ !1. 
mvrms 195 100 183 W. 80 70 

TUned 1st vertical bending mode @ 14.96 Hz 

Shakers: V1, V3, V5, V7 - Oo~ ,V4 - 180°4> 

Force Ref. F3 F1 F4 F5 F7 

mvrms 200 Us 204 "'TI2 104 
-

• 
mlARKS 

Monitored/Av12/Fl 
F3 - 200 mvrms @ 10 Hz 

MOnitored Av9/F3 
F3 - 200 mvrms @ 10 Hz 

Monitored Av12/F3 
F3 - 200 mvrms @ 10 Hz 

Monitored Av12/F3 
Lost shaker fan F4A 
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TIME 

1527 

0905 

0935 

1105 

1315 

DATE 
RUN 
NO. 

1l/~2/74IMode 5 
Dwell 5 

• 
1l/?5/74·IMode 5 

n-tlell 5 

Mode 6 
Dwell 6 

Decay 29 
30 

Decay 3112 
33 4 
35/ 6 
37 8 
39 0 

TABLE 8.4 TEST HISTORICAL LOG. 

TEST DESCRIPTION 

TRK TIN GVS (SYS TEST) 

Tuned 2nd vertica.1 bending mode @ 17.45 Hz 

Shakers: VI, V3 = 00
• ,V5, V7 .. 1800

• 

Force Ref. F3 -!! ..!i ..ll 
mvrms 

Tuned 2nd Vertical bending Mode @ 17.9 Hz 

Shakers: VI, V3 .. 00
• ,V5, V7 c 1800

• 

Force Bef. F3 
mvrms 63 

F1 
67 

F5 
62 

F7 
67 

Tuned 2nd vertical bending mode @ 19.5 Hz 

Shakers: Vl, V3 = 00
• , V5, V7 = 1800 

cf» 

Force Ref. F3 Fl F5 F7 

mvrms 63 48 49 45 

Freq 19.5 Hz o 0 

Shakers: VI, V3 = 0 ~ ,V5, V7 = 180 t/> 
Recorded: AV1, AV8, AV9, AV12, AV17 & A24 

F3 & OSC 

Freq. 17.9 Hz 
Freq. 14.96 Hz 
Freq. 12. 79 Hz 
Freq. 2.85 Hz 
Freq. 2.126 Hz 

Set all force dist.and ~ 
with modes 1-6 resp. 

~ 

REMARKS 

Monitored AV9 113 

Monitored AV9/F3 

Monitored AV9/F3 

Monitored AV9!F3 

in accordancl! 14.96 Hz beating 
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TIME DATE RUN 
NO. 

1355 11/25/74 42 WB 

1405 43 WB 

1500 [Mode 7 
Dwell 7 

1505 Decay 41 , r 42 

1300 lli26/74 Mode 8 
Dwell 8 

1355 Mode 8 
Dwell 8 
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I 
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TABLE 8.4 TEST HISTORICAL LOG 

TEST DESCRIPTION 

TRK TRN GVS ~ SYS TESTl 

Shakers VI. V7 = 9°'" , V3, V5 - I80°C; 
Force Ref: F3 .. 200 mvrms @ 10 Hz 

Shalters VI, V5 = OUt/» ,. V3. V7 .. 180ut/» 
Force Ref: F3 = 200 mvrms @ 10 Hz 

Tuned 1st rigid body torsional mode @ 3.15 Hz 
° 0t/» Shakers: VI, V7 = 0 4» ,V3, V5 = 180 

;f1 F3 !'.1 !l 
mvrms 80 !Q. 72 90 -

Recorded decays AVl, AV8, AV17 
AV24 F3 & ose @ 3.15 Hz 

Tuned 1st torsional ~ 6.16 Hz 
Shakers: VI, VS = 0 4» ,V3, V7 = 180°4» 

Fl F3 F5 IT 
mvrms 56 21 10 32 --

Retumed mode 8 with high force input @ 6.3 Hz 
Shakers: VI, VS = 00 4» , V3, V7 = 180°4» 

Fl F3 F5 F7 
mvrms 98 96 88 86 

-
-

--------

• 
mlARKS 

Monitored AVI7/F3 

--Monitored AV 17/F3 

Monitored AV l7/F3 

Monitored AV17/F3 
Forces distorted 

Evaluated driftproblem 

Monitored AV17/F3 
ReL motion between 
car & bolster 
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TIME 

1415 

1420 

1503 

1515 

0820 

0826 

0917 

0928 

I 1020 
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DATE 
RUN 
NO. 

11/26/74 Decay 43 

Decay 45 
46 

Mode 9 
Dwell 9 

Decay 47 

.r 48 

11/27/74 Mode 10 
Dwell 10 

Decay 49 
50 

Mode 11 
Dwell 11 

Decay 51 
52 

Mode 12 
Dwell 12 
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TABLE 8.4 TEST InSTORICAL LOG 

.~
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TEST DESCRIPTION 

'IRK 'IBN GVS ~ SYS TESTl 

Record decays AVl.,AV8, AV17, AV24, ALI F3, OSC @ 6.3 Hz 

Recorded decays AVI, AVS, AV17, AV24, ALI 
F3, ose@ 6.16 Hz 

Tuned 3rd torsional mode @ 14.48 Hz 
Shakers: VI, V7 = Oo~ , V3, V5 = l80o~ 

F1 F3 F5 !l. 
mvrms 78 79 80 81 

Recorded decays AVl, AV8, AV17, AV24, ALl, AL9 
F3, OSC @ 14.48 Hz 

Tuned 2nd torsional mode @ 9.0 Hz 

Shakers: VI, V7 = Oo~ , V3, V5 = l80o~ 
F1 F3 F5 F7 

mvrms 134 126 125 126 --
Recorded decays, AVl, AV8, AV17, AV24, ALl, AL8 

F3 & ose @ 9.0 Hz 

Tuned? 6th torsional mode @ lS.7 Hz 
Shakers: VI, V7 = Oo~ , V3, VS = 180o~ 

!! II F5 F7 
mvrms 38 1:L 25 54 
. -

Recorded decays AV1, AV8, AV17, AV24, AL4 
AL16 F3 & ose @ 18.7 Hz 

Tuned 1st diagonal mode @ 12.56 Hz 
Shakers: V3 & V7 c: 180o~ 

F3 F7 
mvrms 114 109 

r---t "-

• .:--- .... 10-. --\ .., 
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REMARKS 

Monitored AV17/F3 

Monitored AV17!F3 

Monitored AV17!F3 

Monitored AV17/F3 

Monitored AV17!F3 

Monitored AV17!F3 

Monitored AV17/F3 
AL4, AL16 Decays 

Monitored AV17!F3 

Monitored AV17!F3 
Decay ALl, AL16 
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TIME . DATE RUN 
NO. 

1024 11/27/74 Decay 53 
54 

1050 Mode 13 
Dwell 13 

1055 Decay 55 
56 

1325 Mode 14 
Dwell 14 

1330 Decay 51 
58 

1425 Mode 15 
Dwell 15 

1430 Decay 59 
60 
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TABLE 8.4 TEST HISTORICAL LOG 

TEST DESCRIPTION -

TRK TRN GVS ~ SYS TEST} 

Recorded decays AV1, AV8, AV17, AV24, ALl, AL16 
F3 & OSC @ 12.56 Hz 

Tuned 2nd diagonal mode @ 13 Hz 
Shakers: VI 6.. V5= 0°'" 

F1 F5 
mvrms 109 76 

Recorded decays AVl, AV8, AV17, AV24, ALI 
AL16, Fl & OSC @ 13.0 Hz 

Tuned ? torsional mode @ 16.44 Hz 
Shakers: VI, V5 = 0°", , V3, V7 = l800~ 

Fl II !.2. F7 
mvrms 95 ~ 99 75 -

Recorded decays AV1, AV8, AV17, AV24, ALI 
AL16, F3 & OSC @ 16.44 Hz 

Tuned ? Torsional mode @ 20.4 Hz 
Shakers: VI, V5 = Oo~ , V3, V7 = 180°", 

Fl F3 ..!2. ..!L 
mvrms 37.5 22.5 24 17.5 -

Recorded decays AVl, AVa, AV17, AV24 
AL8, AL12, F3 & OSC @ 20.4 Hz 

mlARKS 

Monitored AV17/F3 

Monitored AVI/Fl 
Decays ALl, AL16 

Monitored AV1/F1 

Monitored AV17/F3 

Monitored AV17/F3 

Monitored AVI7/F3 

Monitored AVI7/F3 
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TIME 

1305 

1320 

1400 

1425 

1450 

0945 

1000 

1015 

DATE 

~2/2/74 

, 

RUN 
NO. 

44 WB 

45 WB 

46 WB. 

47 WI 

48 WB 

~2/3/74 149 WB 

50 WB 

51 WB 

• 

TABLE 8.4 TEST mSTORICAL LOG 

TEST DESCRIPTION 

ROLL STOP EVALUATIm Pads 
Installed roll stop blocks ~N -~ ---Bs-
Shakers: VI, V3, V5, & V7 ... Oo~ . ~Bolste-;t 
Force Ref. F3 = 200 mvrms ~ 30 Ib-pk @ 10 Hz 
Freq 1-50 Hz 

Shakers: VI, V3 = Ou~ ,V5, V7 = 180Q~ 
Force Ref F3 = 200 mvrms Z 30 lb-pk @ 10 Hz 
Freq 1-50 Hz 
Took movies 

Shakers: VI, V7 - 00 ~ ,V3, V5 = 1800~ 
Force Ref F3 et aL = 200 mv1'8lS ~ 30 lb-pk @ 10 Hz 
Freq 1-50 Hz Took movies 

Shakers: Vl, V5 = Oo~ ,V3, V7 = 1800~ 
Force Ref F3 et al .... 200 mvrms ~ 30 1b-pk@ 10 Hz 
Freq 1-50 Hz 

Repea t of 45 WB 

Removed steel roll stop blocks & installed wooden wedges 
Shakers: VI, V3, V5 & V7 = Oo~ 
Freq. 1-50 Hz 
Force Ref F3 et a1.= 200 mvrms @ 10 Hz 

o o~ Shakers VI, V3 = 0 ~ ,V5, V7 = 180 .,. 
Freq 1-50 Hz 
Force Ref F3 et a1. = 200 mvl'llS @ 10 Hz 

Shakers VI, V7 = Oo~ ,V3, V5 - 1800~ 
Freq 1-50 Hz 
Force Ref: F3 et a1. • 200 mvrm8 @ 10 Hz 

REMARKS 

Monitored AV12/F3 

All other shakers equal 
to F3 force ref. 

Monitored AV9/F3 
All other shakers equal 
to F3 force ref . 

Mo,itored AV17/F3 

Monitored AV17/F3 

Monitored AV9/F3 

Monitored AV12/F3 

Monitored AV9/F3 

Monitored AV17/F3 
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'. t --, TABLE 8.4 TEST HISTORICAL LOG 

I, ::nME I RUN TEST DESCRIPTION DATE NO. 
t ~ ;. , 

12/3/74 ROLL STOP EVALUATImf 

1025 52 WB Shakers VI. V5 ... 90
." , V3, V7 - 180o~ 

Preq 1-50 Hz 
Force Bef: F3 et aL a 200 IIlVrms @ 10 Hz 

1045 53 WB Removed blocks on east side 
Repea t of 52 WB 

1100 54 WB Repeat of 51 WB 

1210 55 WB Repeat of 50 WB 

1225 56 WB Repeat of 49 WB 

n Removed remaining wood blocks 

12/10/74 Completed Data Reduction- Decay Data 

1/2/75 Completed Data Reduc~i~~~ Mode Shape Plots 

RE}l4.RKS 

Monitored AV17/F3 

Monitored AV17/F3 

Monitored AV17/F3 

Monitored AV9/F3 

Monitored AV12/F3 
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